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SPECIAL ANNOUNCEMENT. 


It is felt to be due to the many friendsand readers of 
THz ELeCTRICAL WORLD, who have taken a warm and 
hearty interest in its welfare and prosperity, from the 
small beginnings in 1874 down to the present time, that 
they should be advised of steps that have been taken to 
give the paper permanence as a useful institution and to 
enlarge the scope of its action and influenve. 

Desiring to make arrangements on a broader basis for 
the rapidly growing business, and to recognise at the 
same time the good and faithful work of the staff; the 
undersigned, heretofore sole pruprietor, has organized the 
W. J. Johnston Company, Limited, to which the business 
has been transferred and by which all the new and old 
departmerts will be carried on, 

The undersigned is president of the company, and will, 
as hitherto, have personal direction of affairs. Mr. Clar- 
ence E. Stump, the Business Manager, is Secretary and 
Treasurer of the Company; Mr. 7. C. Martin and Mr. 
Joseph Wetzler have assumed the duties of Editors of the 
paper. No other titular changes have been made, and 
the staff remains the same a‘: the New York, Boston, 
Chicago and Philadelphia offices, so that throughout its 
personnel the paper will still be represented by those who 
have been active in its manegement and upbuilding. 

I¢ is believed that this announcement of the formation 
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of the company will be received with not less pleasure 
than is afforded in making it, and that it will be hailed 
as another proof of the steadfast intention to maintain 
and enhance the repute of Tat ELECTRICAL WORLD as 
the exponent of electricity in America. 


W. J. JOHNSTON. 
_——_—_o-e oo 


Our Record for THE present issue of THE ELECTRICAL 

the Year. WorLD is the last of the year, and 
closes our Twelfth Volume. Looking back over the year 
we think we are justified in saying that during a period of 
remarkable activity, and development in unfamiliar direc- 
tions, the paper has more than held its own, its growth 
being of the most vigorous and hopeful character. It has 
been the aim to improve and strengthen every department, 
and that an unusual measure of success has been 
attained must be apparent to all. During the 
year the paper has contained not far short of 1,300 
illustrations, reaching its highest point to date in this 
respect. The two volumes of the year make up 708 read- 
ing pages, again beating the record asa whole, and as to 
individual issues; and the paper embraces everything that 
has been new and notewortby in thescience and application 
during the year. Moreover there have been such special 
efforts as the issuance of a chart of wire gauges, the com- 
mencement of THE ELECTRICAL WoRLD portrait gallery, 
the employment of the submarine cable for early 
reports of scientific meetings abroad, and the pub- 
lication of special supplements. In addition to 
this may be mentioned the regular directory of 
advertisers, which is now published every week, 
and which serves as a valuable classification of the differ- 


| ent branches of manufacture and‘supply. The index for 


the two volumes, published with this issue, tells the story 
in brief, and is suggestive not only in regard to the com- 
prehensiveness of the work, but the manner in which the 
newer industries are developing. Atsuch a time and ip 
view of the activity manifested all around in our chosen 
field, we are glad to wish our readers the compliments of 
the season and to predict for them a happy and prosperous 





| New Year. 
Telephone Rate BorTH in St. Louis and in Chicago the 
Agitations. telephone companies have scored a 


victory over the agitators who have been busily engaged 
trying to reduce rates. In St.Louis the city had passed 
an ordinance scaling down the rates, but the Supreme 
Court of Missouri has decided that the city possesses 
no such power. In Caicago, the result of the fight bas 
been acompromise, in which the city agrees to accept the 
3 per cent. of earnings tendered by the company. It will 
be seen that in both cases the contentions of the tele- 
phone, companies have been found reasonable. Per- 
haps some of the disappointed agitators will now devote 
their energies to reducing the price of newspapers by city 
ordinance or fixing up revised schedules of admission to 
theatres. 
A Meteorolozical FOLLOWING the practice of. the Me- 
Exhibition. teorological Society of Great Britain, 

the New England Meteorogical Society contemplates 
holding an exhibition of apparatus and photograpbs, and 
among these special attention will be given to appliances 
for the measurement and observation of atmospheric elec- 
tricity and lightning. Such exhibitions go far towards 
collecting valuable material, secured in widely different 
parts by many observers; and their grouping under ove 
head tends greatly to bring about uniformity of work, 
and the settlement of many que-tions involved in doubt. 
The photogiaphs of lightning, among others, have in the 
past added much to the intelligent study of this natural 
phenomenon, and it is to be hoped that the appeal of the 
society for such photographs will meet with a hearty re 








sponse. 
New York's AT last, it would seem, New York 
Electric Roads, City is waking up to the fact that its 


claims as a centre of wealth and enterprise require it to 
have a few electric roads in operation. The recent per- 
formances on the Ninth avenue road, where the Daft 
motor hauled trains of eight cars, a thing, it is believed. 
never done before, have greatly aroused public interest and 
must bave their fruit. New York is acity where electric lo- 
comotion has special advantages and recommendations, and 
it is a good sign, though tardy, that our citizens are 
aroused to the demands of the situation and the largeness 
of their opportunity, The present isa critical time in 
regard to our urban transportation facilities, and it is to 
be hoped that in the near new work electricity will be the 
only motive power employed. Nothing better than elec- 
tricity could be asked for in such service. 





Boeton's 
Street Railways, 


WE publish this week an interesting 
article on the combined Sprague and 
Bentley-Koight electric railway plant that has been put 
in for Mr. H. M. Whitney, of Boston, on a portion of the 
West.End system. 


It wiil be seen that the enterprise is 
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one of no mean magnitude, and that its success will have 
an important bearing on the introduction of electric roads 
throughout New England. The service gives an exempli- 
fication of both the overhead and the conduit methods of 
operation, on the plans of two of the best known com- 
panies, and the results, whether comparative or direct, 
will be closely watched. As to the verd.ct of approval 
that will be given to electricity by the Boston public, we 
have not the slightest shadow of doubt, kut we must con- 
fess to a little feeling of mortitication that Bostun should 
thus be ahead of New York in making this notable ad- 
vance in street car work. 





Electric Roads MoRE than once recently we have had 
in California, occxsion to comment on the activity 
that prevails in electric railrouding in California, where 
so many favorable cpportunities and cond tions present 
themselves. That we are not alone ip our views on this 
subject is evidenced by the noteworthy fact that Mr. C, 
B. Holmes, of Chicago, who bas been facile princeps 
among practical cable men, :nd wlio knows all about 
horse roads also, has become financially interested in the 
Daft clectric road at Lous Angeles, While in that city ef- 
fecting the purchase, Mr. Holmes stated that be had al- 
ways been interested in electric roads and he believed in the 
future of electricity asa motive power for street lines. It 
is promised that under his management Los Angeles shall 
have the finest electric railway system in the United 
States, and when we remember what Mr. Holmes has 
done for horse and cable serviee in Chicago, it seems 
likely that even experienced electric railway men else- 
where will have to lvok to their laurels. We believe that 
out of his cable experience Mr. Hulmes will be able to 
draw many ideas of improvement and perfection in motor 
service, and hence his adhesion to the electric railway 
cause must be regarded as a matter for universal con- 
gratulation. 
Combining For some months past reports have 
Large Interests. been current in well informed elec- 
trical circles as to an intention to bring the various Edison 
lighting and manufacturing interests together in one 
large corporation and under one central management. It 
would be very difficult to keep such important plans 
wholly secret, and we need not bs surprised therefore to 
see that the newspapers have devoted space to the matter, 
especially as the rumors connect with it so well- 
known a name as that of Mr. Henry Villard, 
and involve a capitalization of $12,000,000. It is not 
our intention just now to discuss the rumors referred to, as 
they will, in due time, we may safely assume, be given 
body and accuracy by those who are directly coaceined, 
but we may seize the occasion to note the encouraging 
manner in which the press treat electric lignting mmterests, 
in this connection, as beiug just as solid as those of tne 
railroads or the telegraphs. They evidently regard the 
affair as on a par with other notable negotiations in recent 
high finance, and are ready to consider such electrical 
securities as excellent property. It certainly was not 
always thus, and we are glad, forthe sake of the whole 
electrical industry, to find the press evincing its apprecia- 
tion of the extent and stability of this class of invest- 
ments. 





Primary Battery THE exact process by which electro- 
Construction. lysis takes place has engaged the 
attention of scientists since the phenomenon itself was 
first observed, and various theories have been propound- 
ed. The ‘‘ contact” theory, which firat obtained consider- 
able acceptance, has, by weight of evidence, been dis- 
placed by a more comprehensive one which involves the 
‘“‘ traveling of the ious,” and the labors of the Electrolssis 
Committee of the British Association have done much to 
increase the strength of that theory. What must be con- 
sidered as a further strong proof is the work accompli-hed 
by Messrs. Roberts and Brevoort in the decided depirture 
which they have taken in the construction of voltaic bat- 
teries. Based on the a:sump'ion that ‘* contact” was not 
necessary to the destruction of a metal by an acid, they 
labored to discover a method by which the acid could be 
kept from direct contact with the metal and yet effect its 
decomposition under proper conditions—in this case, the 
closing of the circuit. This they have accomplished by 
the adoption of a partition which, while practically 1m- 
pervious to the passage of the acid, is yet of such a nature 
as to permit of the passage of the acid radical through it. 
The partition itself thus takes part in the electrolytic 
action, being decomposed and recomposed in the same 
manner as the remaining electrolyte, which, according to 
the theory now generally adopted, is acted upon in a simi- 
lar way during electroly-is. This discovery must 
be considered one of the most important which 
has been made in this field for years. The 
results already obtained by the application of the dis- 
covery are said to be most gratifying, preventing as it 
does almost alllocal action, one of the principal sources 
of waste in batteries. It follows also that 1t permits of the 
use of ma‘erials heretofore deemed ucsuitable. While 
the di-covers of Massrs, Ruberts and Brevoort may not 
realize the dream of those who expect to see the primary 
battery entirely displace thedynamo and steam engine, 
it canoot fail, it would appear, to addto the value of 
chemical sources of electricity, 
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A New Electric Meter. 





Various forms of electric meters have been devised in 
which the current strength is measured by the attraction 
of asolenoid on a soft iron core; but in practice it is 
found that this attractive force is not proportional to the 
current strength, and hence errors arise. At the same 
time, meters of a certain class have been found to be 
sluggish in response to the action of a change of current, so 
that they do not immediately record a difference of cur- 
rent strength. 

It is with the object of overcoming both these difficul- 
ties that Mr. Anthony Reckenzaun, of London, Eng., and 
Mr. James A. Pentz, of Philadelphia, have designed a form 
of meter, which is illustrated in two views in the accom- 
panying illustrations. 

As will be seen, it consists of a small electric motor A, 
connected in shunt to the main circuit, and which drives 
the worm C ataconstant speed. This worm gears with 
the worm-wheel D, against which bears the friction wheel 
£, which is mounted on the brass tube F, the latter being 
free to move up or down on the spindle G to which it is 
feathered, A tube of soft iron J is attached to the brass 
tube, and under the influence of the current acts to draw 
the friction wheel away from the centre of the disc wheel 
D, and thus to increase the speed of the spindle G, the 
number of revolutions of which is recorded on a register- 
ing train Jat the top. It will also be noted that the shaft 
d of the worm-wheel D has bearing against its end an arm 
M, the pressure of which keeps the worm wheel and fric- 
tion roller in contact. On the bearing of the shaft d there 
is a cam f,and the shaft carriesa pin b which bears 
against the cam once in every revolution. The result is 
that as often as the two come in contact, the friction 
wheel is lifted clear of the dise D for an instant. 

In order to avoid the irregularities due to the varying 
attractive force of a single solenoid, the inventors add a 
second one, shown at K’, having a core J’. The latter 
acts upon the friction wheel FE through the lever S and 
assists the action of the solenoid K’, thus keeping the 
movement of the friction wheel proportional to the cur- 
rent strength. 

The operation of the instrument will now be readily 
understood. As soon as the current is switched on, the 
constant speed motor A will revolve. If no current is re- 
quired by the main circuit, the motor A will only con- 
sume a very small fraction of energy necessary for its 
own propulsion, and the friction-roller E will be in the 
centre of worm-wheel D, its normal position. When the 
flow of current is caused by electric lamps or other 
energy-consuming apparatus being put in action, the core 
J will be sucked up into the solenoid K, and simul- 
taneously the friction-roller E will be raised out of the 
centre of the worm-wheel D, which keeps on revolving 
and causes the roller E to revolve with it. The greater the 
current in the solenoid K the further will the core be 





Fig. 1.—RECKENZAUN AND PENTZ’S ELECTRIC METER. 


sucked into it and the friction-roller E be moved 
away from the centre of the worm-wheel D. 
The influence of the solenoid K’, however, on its core J’ 
compensates the varying attractive force of the solenoid 
K-.on its core J, as the latter changes its position in its 
solenoid, and so an equilibrium is established betweea the 
two ends of the lever and the proper position of the fric- 
tion-roller determined. 

The speed of worm C being constant, the revolutions of 
friction-roller Z and spindle G will be in proportion to the 
radial displacement of the wheel or roller Z, Consequently 
the more energy there is consumed the faster will roller E 
and everything attached to it run, so that there is formed 
a variable speed-gear; and as often as the worm-wheel is 
moved away from the friction-roller by the cam acting on 
the pin g the friction-roller is given an opportunity to drop 
in proportion to the reduction in the energy consumed, 























and thus caused to assume its proper position for the 
energy consumed. The worm-wheel J drives aset of wheels 
provided with pointers which indicate the number of 
revolutions made by the spindle G. 
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A 10,000 Volt Testing Transformer. 


The usual tests of insulation consisting only of a measure- 
ment of the insulation resistance afford very little 
guarantee, especially in the case of electric light cables, 
for the working strength of the insulation, seeing that 
the test is usually made by means of laboratory batteries 
having a comparatively low E. M. F. 

At the Menier Electric Cable Works in Paris-Grenelle, 
an alternating current transformer, made by Messrs. 








10,000 VOLT TESTING TRANSFORMER, 


Ganz & Co., of Budapest, has been used since March, 1888, 
for the purpose of testing cable insulation as well as any 
dielectric. This transformer is constructed with a primary 
coil P for 100 volts and 70 ampéres, and a secondary S for 
10,000 volts and 0.07 ampéres, the ratio of transformation 
being 1 : 100. 

The secondary coil is divided into 10 divisions, the ends 
of which are led to metal contact pieces with eonical 
holes. By means of two plugs and two flexible leads L’ L”, 
the dielectric to be tested cam be subjected to a.difference 
of potential of from 1,000 up to 10,000 volts, and its be- 
havior observed. 

In the primary circuit there is, as well as the generator, 
a double pole switch A, in order to cut off the primary 
circuit entirely before altering the secondary difference of 
potential by shifting plugs. A Cardew voltmeter indicates 
for the control of the primary potential. 

Concerning the construction of the transformer, it may 
be mentioned that the primary and secondary coils, as 
well as the divisions of the secondary, are carefully insu- 
lated from one another with ebonite. The metal pieces 
forming the terminals of the secondary divisions are 
mounted on high ebonite supports, the metal plugs being 
also furnished with long handles of the same material. 

The ttansformer, together with the terminals, is 
mounted on a strong base board, on which there is also a 
double pole switch with porcelain base and handle. 

This method of testing the insulation of cables affords a 
far better guarantee for their safe working in actual use 
than that of testing by measuring the insulation resistance 
with a comparatively low E. M, F, 

_ Orr So 


Electric Lighting of Residences. 





BY S. MARSH YOUNG. 


The electric lighting of houses distant from a central 
lighting station has, heretofore, to a certain extent been 
an impossibility, owing chiefly to the fact that a steam 
plant has been necessary, and that in the production of 
electric light direct from a dynamo it has been impossible 
to obtain light except when the dynamo isrunning. The 
operation of asteam engine necessitates the presence of an 
experienced engineer, which immediately makes its . pro- 
duction so expensive as to be beyond the reach of any but 
the more wealthy. The time when light is most required 
in a private house is between the hours of six and ten or 
twelve o’clock at night, when it is almost impossible to 
obtain the services of a competent engineer. The 
noises and vibrations attending the operation of a steam 
engine have been another drawback to its introduction, for 
few are willing to have machinery in operation in a pri- 
vate house until after the hour of midnight or during the 
time when light is required. There has been no means of 
producing electric light with the direct lighting method so 
that light may be available at all times except by the run- 
ning of a dynamo continuously, and unless light can be 
avedlable at all times it fails to compete with gas, and, there- 
fore, cannot find its way to one place that it will be most 
appreciated in,—our homes. The storage battery, however, 
seems to overcome all these difficulties, and to solve the 
problem of incandescent lighting in insolated cases. 


In the course of some remarks recently made before an 
electric light association by a prominent New York electrical 
engineer, the importance of storage batteries in electric 
lighting was very clearly shown in the following: ‘I 
would call the attention of the members, for instance, to 
the lighting of private residences which are detached, 
country residences, summer residences, and large man- 
sions. I believe that here the storage battery has a sphere 
which it will hold as its own, for the reason that the di- 
rect system of lighting of to-day does not afford all the 
requisitvs of a perfect application of electricity for light- 
ing. It has not supplanted gas, and you will find that 
wherever isolated plants are in use to-day they still bave 
gas. Now, I do not consider that. we can look upon iso- 
lated lighting as a success until we see it drive gas out 
altogether. To do that we must have electricity “on 
tap” for twenty-four hours a day, the same as gas, and I 
can conceive of no system by which this can be done suc- 
cessfully except one involving the use of storage batteries 
as an accessory, if nothing more.” 

A storage battery can be charged with the use of almost 
any form of power during the hours of the day, and in 
many instancés energy now running to waste may be 
utilized in laying up a supply for night use. 

One of the interesting developments in this connection 
is the prominence of the gas engine as a producer of elec- 
tric light. This power seems to be particularly fitted for 
work in connection with storage batteries. The operation 
of these engines is so simple that they can be cared for and 
run by the employés of almost any house. The power is 
always available. The gas in the engine is ignited by a 
spark from the battery, and, in fact, can be started by 
simply turning a battery switch, using the dynamo fora 
moment as a motor to bring the engine up to speed. Thus 
by the simple operating of a switch the entire plant is set 
in motion. The battery is charged during the day, and at 
night when the engine isshut down, enough energy will 
have been stored to supply the house with light for the 
entire night. 

The engraving on page 339 represents one of the mos 
interesting displays at the American Institute Fair this 
season, the installation of the Julien Electric Company, 
showing the application of storage batteries to the light- 
ing of private residences in connection with a Baldwin gas 
engine and a United Statesdynamo. The plant consisted 
of a 4h. p. gas engine coupled toa 30-light dynamo and 
86 cells of Julien battery. There were in the exhibit some 
95 16 candle-power lamps, in addition to two } h. p. elec- 
tric motors used for operating a fan and sewing machine, 
another application to family needs. The current from 
the battery can also be used for pumping water, the run- 
ning of electric bells, burglar alarms and other light work. 
The dynamo charges the battery during the day and at 
night when the full number of. lights is turned on, the 
dynamo takes care of 30 lights, and the remaining 65 are 
taken from the accumulators. It will thus be seen thatin 
addition to serving as a reservoir to be called on when the 





Fic. 2,—RECKENZAUN AND PENTZ’S ELECTRIC METER. 


plant is not in operation, by the running of the dynamo, 
and at the same time discharging from the battery, a 
largely increased number of lamps is available, thus re- 
ducing very considerably the amount of power necessary 
to be introduced. It is generally acknowledged that light 
derived from storage batteries is of greater steadiness 
than that produced direct, thus increasing considerably 
the life of the lamps. 

The cell employed was the Type 19C. of the Julien Com- 
pany, weighing complete about 44 pounds, which is rated 
by that company as having a capacity of 200 ampére-hours, 
and the rate of discharge given is 30 ampéres. It will be 
seen, however, that, as these lamps take about ,% of an 
ampére each, the batteries were being discharged at about 
twice their normal rate,and where occasion required the en- 
gine was stopped and the batteries supplied current for the 
entire plant, thus discharging at almost three times their 
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nominal rate. This is a particularly creditable showing 
for these batteries. The principal difficulty heretofore in 
the use.of accumulators has been that they have not 
been permitted to be discharged at agreater rate than 
from about one-tenth to one-eighth of their capacity, 
whereas in this exhibit they were regularly required to 
deliver their full capacity in about four hours. The 
cells were in use from the commencement of the exhi- 
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electric. motor. The motor is geared to a Raffard com- 
pensating absorption dynamometer, which has had several 
small improvements made in it since it was received at 
the Central Institution; among others a pump has been 
added to facilitate the lubricating arrangements, and the 
Hooke’s joint coupling supplied with this dynamometer 
has been replaced by a simple spiral spring, which is found 
to introduce much less friction when the axes of rotation 
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JULIEN STORAGE BATTERY EXHIBIT AT THE AMERICAN INSTITUTE FAIR. 


bition, the Ist of October, until December 15, and did not 
in that time require the least attention on the part of 
the company, the plant being run entirely by a man in 
charge of the gas engines, who, until the opening of 
the Fair, had never been in charge of an accumulator 
plant. 

The lights were burned four hours each night, which, 
discharging at the rate of about 60 ampéres, and occa- 
sionally at 80 to 85, made a total of 250 ampére hours taken 
out, while the rated capacity (discharging at the nominal 
rate) is but 200 ampére hours. This is an indication of the 
large amount of reserve energy there is always on hand 
in case of an accident or stoppage of the generating plant 
or in case of an emergency, 

The storage battery is also useful in connection with the 
lighting of detached buildings when charged from an arc 
current of high potential. In many cases it is not possible 
to run an incandescent circuit from a lighting station | 
owing to the cost of mains for currents of low tension. | 
The battery is placed on the arc main, and in series with | 
anarclamp. The lights are then taken from the battery | 
at a low voltage. 

This battery is the same as is now being successfully | 
employed in the propulsion of street cars on the Fourth 
avenue road in this city, and elsewhere. 





—_————_Bre Doo > 


A Testing Room for Electric Motors. 





ln a series of interesting articles on the course of study 
pursued at the Central Institution of the City and Guilds of 
London Technical Institute, Mr. G. W. de Tunzelmann 
describes in Engineering the arrangement of the room for 
testing electric motors, which is illustrated in the accom- 
panyiog engraving. 

This room is separated from the dynamo room by 
windows of double glass, so that, while the interior of the 
dynamo room can be clearly seen from the room illus- 
trated rauch of the noise of the moving machinery is cut 
off. Wires come from the switch-box in the adjoining 
room to the table under the window to the right and to 
the table of which a portion is seen still further to the 
right of the illustration. On these tables are a number 
of commercial measuring instruments, by means of which 
complete electrical tests can be made of any one of the 
dynamos, the speed of which is indicated at any moment 
by the water manometer seen standing up at the back of 
this illustration. Pitch-lined wooden troughs under these 
tables contain a number of platinoid wires in running 
water, so that large currents can be sent through the 
wires without heating them, and switches with many 
contact pieces, seen on the tables to the right, enable any 
resistance to be at once put in the circuit of any dynamo. 
Additional resistances, capable of carrying large currents, 
are sometimes required for special experiments, and such 
adjustable resistances are seen on the floor to the right. 

To the front of the illustration is seen the complete ar- 

angement for testing the power ‘nd efficiency of an 





of the motor and of the dynamometer are not quite 
central. Whatever the size of the motor its axis of rota- 
tion is brought to the right height by the metal table car- 


go to the main switch-board, so that constant potential 
difference can be maintained at the terminals of the 
motor or constant current sent through it, or any desired 
supply conditions such as occur in practice produced. 

Two finer wires go from the motor to a magnifying spring 
voltmeter standing to the right on the centre table for 
measuring the potential difference. There is, therefore, 
complete apparatus for measuring the power given elec- 
trically to the motor, as well as the power given out me- 
chanically by the motor, and in consequence of the Raf- 
fard dynamometer automatically adjusting the amount of 
belt wrapped on the running pulley as the coefficient of 
friction varies, the load on the motor can be kept constant 
for any length of time. Or instead of making these elec- 
trical and mechanical measurements with a motor as well 
as measuring by means of the transmission dynamometer 
in the adjoining room, the power given mechanically toa 
dynamo, and, by means of the electric instruments, the 
power given out electrically by the dynamo, all electrical 
measurements may be dispensed with, and instead merely 
a comparison made of the power given out mechanically 
by the motor, and the power given mechanically to the 
dynamo. From this comparison the efficiency of the com- 
plete electric transmission of power is at once obtained. 
Arrangements also exist in the dynamo room for enabling 
the students to make efficiency experiments by coupling 

two dynamos mechanically together, one of them acting 
as a dynamo and supplying electric power to the second, 

which acts as an electric-moter and helps to drive the first, 

the additional power required to make up the loss being 

either supplied mechanically and measured with a trans- 
mission dynamometer, or supplied and measured electric- 
ally. 

For investigations requiring still greater accuracy than 
is obtainable with commercial measuring instruments, 
low and high resistance reflecting d’Arsonval galvanom- 
eters, standing on the brackets carried from the wall to 
the left, are employed. The low resistance galvanometer 
is actually used to measure the potential difference at the 
terminals of a large sheet of platinoid, through which the 
current to be measured is passed, and so, indirectly, the 
current passing through the sheet is measured. For cur- 
rents up to 100 ampéres the sheet seen suspended on the 
wall to the left of the illustration is employed, while for 
greater currents a sheet of platinoid immersed in running 
water is used. By varying the resistance in the galva- 
nometer circuit a wide range of sensibility is obtained, so 
that while, with no extra resistance in the galvanometer 
circuit, a current of only 1 ampére givesa deflection of 





by means of} the clamping arrangements. any sized motor | 200 scale divisions. with a resistance of 1,600 ohms in the 


rying the motor being adjustable vertically, and further | 


within certain limits can be fastened to this metal table. 





MOTOR TESTING ROOM. CEN 


The speed of rotation isshown at any moment by a centrif 
ugal speed indicator connected by a fine spiral spring to 
the farther end of the dynamometer shaft. This dynamom- 


eter may be driven from either end of the shaft, and in| 


the case of a motor which rotates counter-clockwise when 
lookedat from the brush holder, the small holding down 
bolts at the base of the dynamometer are removed, and 
the dynamometer baseplate rotated on a pin (which is 
vertically under the centre of the dynamometer shaft) so 
that the ends of the dynamometer shaft are. interchanged 
relatively to the motor. 

Current is brought to the motor by means of the two 
thick flexible wires, a magnifying spring ammeter and 
an adjustable resistance being in the circuit, These wires 


galvanometer circuit currents up to 2,000 ampéres can be 





RAL INSTITUTION, LONDON. 


‘accurately measured, Hence with the same galvanom- 


eter currents varying from 1 up to 2,000 ampéres can be 
measured with considerable accuracy; whereas if the 
whole current were passed through the instrument a 
whole series of galvanometers would have to be employed 
to measure the same range of current with the same 
degree of accuracy. The d’Arsonval galvanometers in 
this and the other laboratcries are periodically calibrated 
with the silver voltameter for small currents, and with a 
very large copper voltameter for large currents. 

The completeness of the fittings of the various electitical 
laboratories may be gathered from the fact that they.’ oon- 
tain in daily use over twenty-five galvanometers, includ- 
ing ammeters and voltmeters of various types and degrees 
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of sensibility, some twenty-six resistance boxes, five elec- 
trometers, not counting mere electroscopés, six complete 
Wheatstone bridges, some eight or ten condensers varying 
from ove-third of a microfarad to 20 microfarads capacity 
each, etc, 

During the second year’s course the details of construc- 
tion of the best forms of dynamos and motors are gone 
into very fully, and the instruction given is of such a 
nature as to enable students to determine for themselves 
the forms of dynamos and motors best suited to obtain any 
given results and to lead them up to designing improve- 
mots in existing machines, They become familiar with 
the best forms of electic-motors and with the defects most 
commonly met with in motcrs now in use, Accumulators 
are studied in considerable detail, and a long series of ex- 
perimental determinations of the coefficients of self and 
mutual! induction are made by various methods. 


OOO 


The Danville, Va., Electric Railway. 


Some time since the officers of the Danville Street Car 
Company came to the conclusion that the mule was not a 
success for their work, and that it would be better to 
adopt electricity for their road, which then consisted of 
seven ** bobtail” cars, each drawn by mules and driven 





THOMSON-HOUSTON ELECTRIC RAILWAY, DANVILLE, 


by one man. After looking overthe field thoroughly they 
decided to employ the Thomson-Hovuston system. A con- 
tract was therefore given to the Thomson-Houston Com- 
pany and work was soon begun. 

The entire length of the road is a little over two miles, 
and for 4,150 feet of this distance the uscent averages 4.3 
per cent.; for 2,100 feet of this the ascent averages 5 per 
cent.; for 1,000 feet the ascent is 7 percent., and fora short 
distance of this 1,000 feet stretch the grade exceeds 7 per 
cent, 

Up these grades, which the electric car surmounts with 
ease, it was with difficulty that four mules could haul 
an ordinary load at a very low speed. There are three 
diamond pointed turnouts with the necessary overhead 
frogs, owing to the fact that the track is single the entire 
length. 

One noticeable feature which the road brings out is 
that it is perfectly practicable to have a car operated by 
one man, even though there area number of switches in 
the line. It is not in every case the wisest or best plan to 
pursue, but in some localities it may be the only one pos- 
sible. It is a noteworthy fact that one man easily handles 
a car, and this is. due_to the edmirable perfection to which 
the overhead switches and the trolley wheel have been 
carried out. No trouble whatever is experienced, although 
the driver rarely gives the overhead matters apy attention. 

The cars: were equipped with motor trucks of 10h. p. 
capacity, the controlling mechanism being concentrated 
atoneend. The overhead system was built in the most 





thorough and substantial manner, and according to the 
well-known method of the Thomson-Housion Electric 
Company. The road was started in operation on the 20th 
of November. Four cars are daily run ona trip basis 
which reduces their former mule schedule nearly 25 per 
cent. Since the road was started scarcely any electrical 
trouble has been experienced, and it has been the univer- 
sal comment of the residents of Danvillle that their rail- 
way company has materially added to their welfare and 
comfort. - 

Considerable extensions are dantewsplate’ on » this line in 
the spring, and other cars will, in all prebability, be 
added. The power staion is located on the opposite-side 
of the Dan River some 2,000 feet away from the line. The 
generator is of 30 h. p. capacity, and is driven by a 75 h. Ps 
water wheel. 

—— + 00 on em 


A Motor Preferred to a Steam Engine. 





We illustrate on tuis pagea part of the exposition of 
the New Bedford Board of Trade, the entire power tor 
which was furnished by two Thomson Houston motors. It 
has often been said that a motor receiving current from a 
central station would supplant. the steam engine, and this 
cut shows neatly the manner in which the revolution, for 


VA. 
it is nothing short of this, can be effected. One special ad- 
vantage in an installation of this kind is the fitter freedom 
of the motor from all such nuisances as heat, noise, dust 
and dirt, all of which have so much weight in determining 
the position of a steam engine. Another material point is 
that the setting up and removing of a temporary motor 
plant are much easier and cheaper than installing a boiler 
and engine. 
_—_—__——_—_S02 foo 


A New Departure in Primary Battery Construction. 





It is well known that batteries in which two fluids are 
employed labor under difficulties introduced by the porous 
cup usually employed. The cup is resorted to for the 
purpose of separating the two liquids, while affording a 
passage for the current aud a path for the electrolytic 
action. If the cup be made too porous the liquids will 
diffuse too easily and cause wasteful local action; while if 
it be made but slightly porous to prevent this very diffu- 
sion, the internal resistance of the cup and battery will be- 
come very great, and thus reduce its efficiency, In order | 
to overcome these difficulties Mr. I. L. Robertsand Mr, 
Henry L. Brevoort, of the Roberts-Brevoort Electric Com- 
pany, of this city, have for some time past been engaged | 
on a series of experiments the results of which are em- 
bodied in the battery now made by that company, and the 
nature of which calls for some notice. 

Messrs. Roberts and Brevoort, recognizing the troubles | 
and problems above mentioned, started out to make the | 


THOMEON-HOUSTON MOTOR AT NEW BEDFORD, 





partition separating the two liquids in a battery of a 
material which should practically be non-porous, but with 
electrolytic properties, so that whether the battery be on 
an open circuit or closed, the liquid. as such, on one side 
of the partition would not intermix or in'ermingle with 
the liquid on the other side of the partition, or only'to a 
very limited extent; but when the circuit is closed and 
the battery is called upon to give a current of electricity, 
chemical action could take place through the partition. 
This property in a partition has been secured by the use of a 
number of materials. Among those first tried were gelat- 
inous or jelly-like materials, such as boiled starch which 
was confined between walls of cloth, so as to make-a euit- 
able diaphragm; and other vegetable and animal substances 
of a similar vature have been used. 

In the more recent forms the inventors employ mineral 
substances of a gelatinous nature, and among others they 
use the gelatinous silicate of soda, with which they im- 
pregnate the ordinary porous cup. The action of this dia- 
phragm or partition the inventors explain as foilows: The 
diapbragm or partition is a non-porous substantially solid 
homogeneous wall, whose particles, while sufficiently solid 
and compact to maintain their own positions and so pre- 
vent for practical purposes any transmission of fluids 
through them, are yet themselves able to act ‘as electro- 





MASS., EXHIBITION: 


lytes and suffer such decompositions and recombinations 
as are essential to the electrolytic transmission of electric 
force. In other words, they have in the partition com- 
bined in the one substance the solid properties of the 
earthenware and the electrolytic properties of the liquid, 
or as they say, they have made the electrolytes solid and 
the partition electrolytic. 

The results obtained by the use of this non-porous par- 
tition are reported to be highly satisfactory, so that very 
nearly the entire theoretical amount of energy contained 
in the zinc is obtained as current in the external circuit, 
due to the absence of local action even when the cell 
remains idle for long periods of time. 


—————_2+e 2 2-9 


Effects of Static Electricity and Lightning on the 
Body. 


Dr. Rojdestvenski, of St. Petersburg, who has been 
carrying out a series of observations on the ¢ ffects of 
static electricity on animals, finds that the death is, 
usually at least, due to the action on the cardiac muscle. 
In cases Of death from lightning it is by no means always 
possible to demoustrate the existence of morbid changes 
in the nervous tissues. During the experiments with 
static electricity it was found that the greatest effects 
were produced when the animal was insulated. As to 
the electrolytic, cr chemical effects, Dr. Rojdestvenski re- 


gards them as having little, if any, relation to the fatal 
results, 
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_ The Spregue (West End) Electric Road, Boston. 

For some time past electrical engineers interested. in 
street railway matters have been awaiting a report on the 
preliminary trials of the new Sprague road put in between 
Boston and the suburb of Brookline, a distance of several 
miles, We are enabled this week, through the courtesy 
of the Sprague Company, to present some details and il- 
lustrations. ‘ 

The West End Street Railway, of Boston, of which the 





FIG. 


road is a part, is the largest street railway in the world; it 
extends over 212 miles of track, using 1,700 cars and more 
than 9,000 horses. The president of the West End Street 
Railway Company, Mr. Henry M. Whitney, of Boston, is 
universally recognized as one of the most enterprising and 
successful street railway menin the country, and, aided 


1—VIEW ON BEACON STREET, BOSTON. 


boiler-house, which is both convenient and commodious, 
is at present equipped with three horizontal tubular boil- 
ers, furnished by the Jarvis Engineering Company. The 
engine room contains two high-speed automatic cut-off 
engines of the Armington & Sims pattern, of 200 h. p. 
each, Each drives two powerful Edison dynamos of 80,- 
000 watts each, and wound for a maximum pressure of 
500 volts, These dynamos are of the highest efficiency 
and simplest construction, and, if need be, can be placed 
under the charge of the steam engineer. The dynamos 
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feed into copper bus wires, supported on the walls by por- 
celain insulators. 

Each machine has its independent ampéremeter, and 
in addition there is a general ampéremeter at the end of 
the positive bus bar. From this bar the current passes to 
special snap switches, each switch being connected 


by an efficient corps of assisvants, he has succeeded in giv-| through a three-plug safety switch back to one of the 


ing Boston the most efficient street railway service that 
ever existed there. Before deciding upon the electric sys- 


feeders supplying current tothe main line wire. These 
feeder wires tap into the line wire at different points on 


tem to be adopted upon the West End rcad or awarding | the line of road, thus maintaining the pressure approxi- 


the contract, President Whitney, accompanied by mem-| mately equal all along the line. 


bers of the ‘board of. directors and managers, visited all 
the principal electric railways in the country, and made 
trips upon three different occasions to Richmond, Va., to 
‘inspect the road in operation there upon the Sprague sys- 
tem. 

The system of electric railway called for in this contract 
is wide and comprehensive. The main line from Boston 
westward, beginning at Park Square, will run down Boyl- 
ston street bridge, and then down Chester Park to Beacon 
street. It will then proceed over the Beacon street exten- 





At the ends of the feed- 
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made of silicon bronze of the small Sprague type, only + 
of an inch in diameter. This is the only wire suspended 
over the middle. of the track, and its lightness and high 
tensile strength allow the overhead supporting structure 
to be of the lightest description possible. The poles are 
125 feet. apart. 

The return circuit is through the rail, and thence by 
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both metallic and ground circuits to the station. Each 
section of rail is joined to copper ground wires through- 
out the length of the road underneath the string pieces. 
At intervals of 500 feet this ground wire is connected to 
an earth plate, and at seven points widely distributed 
the ground wire isconnected to the station, and there is 
also a main ground connection made there through alarge 
earth-plate. In the overhead system a new method of 
switching has been adopted which is at once ingenious 
and simple. Five or six feet inside the turnouts a small 
switch with flaring rider is interpolated into the main and 
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FIG. 3 AND 4.—VIEWS OF SPRAGUE ELECTRIC RAILWAY, WEST END, BOSTON. 


sion, Figs. 1 and 8, to the Chestnut Hill reservoir, and to 
Allston and Oak Square, Brighton. From the East Park 
gate over the new boulevard t) the Chestnut Hill reser- 
voir and Brighton the Sprague overhead system will be 
adopted. - In the more crowded streets of the city the 
Bentley-Knight conduit will ke used, and the Sprague 
...cars will run over the whole system. . 


Tbe power station, Fig. 2, from which the electric current 
is distributed to the line, is situated on Braintree street, 
Allstcn, near the Boston & Albany Railroad, and alsoat the 
edge of the water, thus giving both water and ruil facili- 
ties for fuel. This plant, which is one of the best of its 
kind in the country, is situated very nearly equidistant 
from the extremities, and is, therefore, literally a central 
_ station. The station, with the adjoining car-house, is of 
brick and completely fire-proof. In its construction it 
was the aim of the West End Company to get the best in 
every detail, The chimney stack is 100 feet high. The 





ers in the central station, pressure indicators are attached, 
which indicate the voltage at the junctions of the feeders 
with the main current wire. 

The engine-room is brilliantly lighted“ by handsome 
hanging elettroliere, each of which have five incandescent 
lamps. A switca-board at one end of the’ roém furnishes 
an independent control for each group of lamps. All: the 
surroundings of the machines are kept in the neatest-con- 
dition. Adjoining the’ power house, “but separated by 
thick brick walls, is a commodious House for accommoda< 
tion of cars, 107 feet long by 80 feet deep, désignéd to hold 
24 Cars. 5 : , 

The fine overhead system, see Figs. 3 and 4, includesiron 
poles set in concrete throughout the-entive length of the 
road. These poles are of a very neat and tasteful pattern, 
and support the span wires which carry the trolley wire at 
a height of eighteen feet over the centre of the track. This 


Overhead wire, which is used for a working conductor, is 


branch wires, and a spring tongue upon this directs the 
path of the ‘‘ trolley” with absolute certainty and ease. 
By this means switching is made very easy, and all dan- 
ger of the trolley leaving the wire is obviated. 

The cirs, Fig. 4, can be run at widely different speeds, 
varying from the slowest crawl to 12 or more miles per hour. 
They ah be stafted and stopped without the use of brakes 
in the space of 3 or 4 inches,and when making the nor- 
wal ruaning speed can, in an emergency, be stopped and 
reversed. without brakes within less than one-quarter of a 
car length. This is especially advantageous. in crowded 
thoroughfares, and shows the superiority of the electrical 
ear over the horse or cable cars. The control over the car 
seems marvelous, for one notes little or nothing save a 
slight movement of the hand of the motor-man; and the 
starting, although prompt, is ‘very gradual and without 
shock or jar. ‘he ordinary driver can operate one of 
these cars without the slightest trouble, after a very 
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brief instruction. The saving on the operating cost 
of the Sprague system, owing to the superior quality 
of the apparatus over an ordinary horse-car line, 
constitutes a no inconsiderable item. It has been 
found that °“ the average cost of motive 
power per car a day throughout the United States, that is, 
for from 10 to 11 hours, and trips aggregating from 45 to 
50 miles, is about $4, and this counts only those horses on 
actual duty on the road. The cost of motive power per 
day per car for equal mileage in Richmond is less than $2 
on the heaviest sort of grade work, and at Boston it is 
estimated that even this low cost of operation will be re- 
uuced, For winter use upon this road the Sprague Com- 
pany is equipping three electric ‘‘ working cars,” furnished 
with snow plows, brushes, ice-cutter and salt distributor, 
and each propelled by two powerful 30 h. p. motors. In 
front of the car is a revolving wheel which breaks up the 
snow crust completely, and behind are revolving brushes 
which sweep the tracks clean. It is estimated that this 
‘* working car” will clear a street railway track after a 
heavy storm more quickly than the ordinary snow-plow, 
drawn by 12 horses. 

The system of wiring which the West End management 
has adopted for the crowded city streets is the Bentley- 
Knight conduit, now in use in Allegheny City, Pa. Here 
the conduit is laid midway between the tracks, and is 
strongly bolted to the stringers and sleepers. Its cross- 
section-is about a foot square, and its upper part has a slot 
similar to that used in cable railways, its width, however, 
being only § of an inch, giving an opening so small that 
carriage wheels will not catch in it. Besides this it is so 
beveled that horseshoe calks will not be held init. Cop- 
per bars 1} inches thick, one on each side of the slot, 
firmly insulated beneath it, carry the current, one 
from the dynamo and the other returning from the mo- 
tors. The current is taken from the conductors to the mo- 
tors by ‘‘plows,” as they are called, two to each car. These 
plows are thin iron plates about 10 inches square, hung 
from a frame-work over the middle of the track and pro- 
jecting into the slot. The motors are connected by con- 
trolling switches, and the car is operated substantially as 
n the overhead system. The plows are so arranged that 
they can be lifted out of the slot when any obstruction is 
reached, The current is taken up and returned by spring 
plates, which slide along the copper conductors at the bot- 
tom. of the plow. In switching, two ordinary tongue 
switches are used, one in the conduit and one on the rail. 
Brushes attached to the snow plows and cars easily keep 
the conduit and tracks clear, even in the severest snow- 
storm or in case of slushy and muddy weather. The change 
from the overhead system to the conduit is made while the 
car is in motion, and without the slightest delay in travel 
or inconvenience to passengers, so that the Sprague cars 
run over the entire distance. 

The kind of truck used upon this road is the latest 
Sprague improved truck, which has recently been fully 
described in our columns, The equipment of this truck 
includes the new Sprague *‘ Boston ” motor, which will be 
used for the first time in commercial work upon this road. 


i i 
The Status of the Julien Storage Patent. 





We are in receipt of the following statement from the 
Electrical'Accumulator Company : 

THE ELECTRICAL WORLD of December 22, 188, contains 
a statement from the Julien Company by which it is made 
to appear that the application of the Electrical Accumula- 
tor Company for a certain patent has been refused 
by the United States Patent Office. Such a statement is 
not true; on the contrary, the Commissioner of Patents, 
Washington, has just rendered a decision sustaining the 
claims of John S. Sellon as the inventor of an inoxidiz- 
able alloy support plate, and Mr. Sellon’s patent has been 
passed to issue, and will shortly appear on the patent 
records duly assigned to the Electrical Accumulator Com- 
pany. The application! of Sellon was founded upon the 
specification of his ‘English patent, No. 8,987, dated 
Sept. 15,1881. This British patent of Sellon’s is the first 
publication to describe the use of a plate of lead and anti- 
mony, or an alloy of two metals, either with or withou; 
the use and application of an amalgam as a support for 
the active material in a battery of the Faure type: The 
issue of this patent in the United States will enable the 
assignee of Sellon, the Electrical Accumulator Company, 
to control the manufacture, use and sale of secondary 
batteries employing lead and antimony in the composition 
of the support plates, whether mercury to form an amal- 
gam be present or not, and suits will be instituted in the 
courts for the recovery of damages at once. 


oe ere | 
The Danger of fas Mains as Electric Conduits, 








To the Editor of The Electrical World : 

Sir: I notice a description in your Dec. 22 issue of a 
plan for conducting electric wires through gas mains. 
This appears convenient on the face of it, but it seems to 
me to be very dangerous. I believe I am correct in stat- 
ing that in the event of a fracture or crossing of two wires 
while the electric current was passing through the circuit 
the gas would be exploded, and the gas main would be 
like an extended mine under the streets of the city. 

A. R. P. 


Wright's Novel Primary Battery. 


Our illustrations, Figs. 1 and 2,show in section and in 
perspective a new form of cell revently designed by Mr. 
R. D. Wright, of Kirkwood, Mo., with the special object 
of providing a cell which by the simple addition of acids 
shall last a long time. To meet this end, theinventor has 
constructed a cell consisting of a number of sheets which 
are successively utilized and then replaced by others. 

Referring to the illustrations, it will be seen that the 
battery consists of acarbon cup, the bottom of which is 
lined with a layer of pitch to prevent the downward 
passage of the liquid. This cup is filled with pulverized 
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Figs. 1 AND 2.—WRIGHT’S NOVEL PRIMARY BATTERY. 


carbon or with sand or other absorbent material. The cup 
is surrounded on the outside by a layer of asbestos, 
which will absorb moisture. This is a continuous layer 
and insulates the carbon cup from the sheets of zinc. 
The sheets of zinc are segmental, and may be applied in 
any number desired. They are held in contact with the 
asbestos by rubber bands. No outer jar is therefore 
required, 

It will beseen that the battery is complete, except for 
the addition of the acids. These are poured into the car- 
bon cup, saturating the pulverized material which it con- 
tains, penetrating its side walls and saturating the layer 
of asbestos; thence it attacks the zinc, after which it 
percolates toward the bottom, and finally passes out after 
it has spent itself. 

In another form of battery, where sulphate of copper 
solution is used, the porous cup is filled with water and 
sulphate of copper crystals. The solution percolates 
through the walls of the cup and attacks the zinc. The 
solution, after acting upon the zincs, passes outin the 
form of sulphate of zinc through the bottom of the cell, 
and may be collected if desired. 

Any number of zinc layers may be placed in position 
and held by the rubber bands, and hence the provess of 
amalgamation need be performed only at long intervals. 
When the inner layer of zinc has become exhausted, the 
rubber forces in the next one and brings it in contact with 
the solution coming through the porous cup. 

9+ @ 0+ 


Ammeter for Large Currents. 





The instrument illustrated below, says the London Elec- 
trician, is being introduced by Messrs. Paterson & Cooper 
for the measurement of large currents, and contains sev- 


AMMETER FOR LARGE CURRENTS. 





eral valuable improvements made by Mr. 8. Joyce, one of 
their electrical staff. It is of the electro-magnet type, and 
consists of a round bar of copper C C, nearly encircled by 
a split soft iron ring M. On the ring on opposite sides of 
the gap are fixed pole pieces, between which is pivoted 
the soft iron needle A. The needle is mounted on an axle 
working in jeweled centres, and is maintained at zero 
when no current passes, by a spiral spring, as shown. The 
deflection is indicated by a pointer, which is balanced by 
a counterweight B. When the current passes through the 
copper bar the ring is magnetized and the needle is de- 
flected. The dial is marked propertionally to the cur- 
rent, the instrument illustrated measuring 1,500 ampéres. 
The dial and the working parts are screwed directly on to 
the copper bar, the construction admitting of great 
strength and durability, since no insulation is employed. 
The small disc D has a magnetized needle fixed at its 
back, so as to indicate the direction of the current, The 


accuracy of the indications is unaffected by all ordinary 
position of the leads to and from the instrument, it being 
found that when a return is passed down at the back par- 
allel to C C, and within one inch Of the iron ring, the de- 
flection is altered by only one per cent. Being an electro- 
magnet instrument there is no recalibration required, rior 
is there any perceptible error due to residual magnetism. 
It is made in sizes from 300 to 2,500 ampéres or more, 
and the calibration is effected direct by comparison with 
one of Sir W. Thomson's kilo-ampére balances. The illus- 
trations show respectively the front and back of the in- 
strument. 





Orr om 


Meeting of the American Institute of Electrical 
Engineers, 





A meeting of the American Institute of Electrical Engi- 
neers was held on the evening of Dec. 18, when Mr. W. J. 
Jenks read a paper entitled ‘‘Six Years’ Experience with 
the Edison Meter.” The lecturer traced the history of this 
meter from its incipiency, and illustrated by a large num- 
ber of diagrams the various kinds of mechanical and other 
meters designed by Mr. Edison. Mr. Jenks’ paper brought 
out prominently the facts that led Mr. Edison to the adop- 
tion of the electrolytic meter in preference to the others, 
and it discussed very fully the objections which had been 
raised in the past to the employment of such a meter, and 
the manner in which they were overcome in the present 
form, The attendance was large, and the discussion was 
participated in by a number of gentlemen. 

After the discussion Secretary Pope read Jetters of in- 
vitation to the members of the Institute from the English 
Institution of Civil Eugineers and the Society of Arts to 
enjoy their hospitality while visiting England and the 
Paris Exposition next year. Mr. Pope stated that ar- 
rangements are being made to co-operate with the Socie- 
ties of Civil Engineers and Mechanical Engineers, to whom 
similar courtesies have been extended, The probability is 
that the three bodies will have exclusive use of a large 
steamer at reduced rates, on the outward journey. 
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A Novel System of Electric Street Lighting. 








M. G. A. Tabourin has written to the Municipal Council 
of Paris offerirg to light Paris upon his system, which 
will do away with underground mains, and permit the 
rapid extension of electric light throughout Paris without 
interfering with the gas companies. In this most won- 
drous proposal each gas lamp is to be furnished atits base 
with a small rotary gas engine, 10 in. in diameter, with a 
small dynamo, and these small installations are to supply 
arc lamps on the top of the lamp post, thus burning gas at 
the bottom and producing electric light at the top of each 
post. The inventor offers to run at his own cost for 
several days, opposite the Theatre Frangais, one of these 
electric lights on his new system, 

_ Ore SOS 


Electricity and Underground Haulage. 





At a meeting of mining engineers in South Wales, held 
recently, Mr. J. Fox Tallis read a paper on ‘ The Appli- 
cation of Electricity to Underground Haulage.” It was 
patent, the writer observed, that the old servants, steam, 
air and water, were limited in their scope of adapting 
themselves to existing and future circumstances. Col- 
liery proprietors would be the first to admit the inade- 
quacy of present systems to meet the requirements of to- 
day, and would be the first to appreciate and adopt an 
improved system that offered greater facilities of trans- 
mission over longer districts and more extended areas, 
Electricity, he contended, had the advantages of being 
more easily and economically subdivided into a number 
of paths, fewer moving parts, small and fixed mains, less 
liability to injury, less space and greater efficiency. The 
paper did not go into the subject of locomotive motors, as 
the writer did not consider them practicable, but claimed 
that the electric motor was the best means fcr under- 
ground hauling. The paper was ordered to be printed for 
discussion at the next meeting. 
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Beattie’s New Battery Carbon. 





In seeking fora new material which should afford a 
carbon superior to that usually employed in batteries, Mr. 
John Beattie, Jr., after numerous experiments, has hit 
upon a carbon made of salt hay or salt meadow grass. 
This is carbonized, pulverized and molded into the de- 
sired form by the aid of any of the commonly used ad- 
hesive materials. A recent test was made between this 
carbon and the standard Leclanché, a sal ammoniac solu- 
tion being used with the Beattie carbon. It was 
found, it is said, that the Beattie cell did not 
polarize for a period of over twenty hours and re- 
covered its full strength in about one hour, while the Le- 
clanché polarized in about twenty-five minutes and 
required about thirty hours to recover. It was found also 
upon measurement that the conductivity of the Beattie 
carbon was about three times that of the gas retort car- 
bon. This would indicate that Mr. Beattie has discovered 
a material for a battery element which will make a fitting 
couple with his amalgamated zinc. Mr. Beattie, it may 
be remarked, claims the credit of being the first to use 
an amalgamated zinc in a gravity battery. 
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The “Ideal” Engine. 





Most of our readers are already acquainted with. the Ide 
engine, built by Messrs. A. L. Ide & Son, of Springfield, 
Ill., which is employed in a large number of electric hght 
stations, and which we described some years ago.* Re- 
cently Messrs. Ide & Son have completely remodeled their 
‘engine, evolving another type, as it were, which, while 
retaining the good features of the old has added many new 
ones, specially adapting it to high speed work. This new 





FIG. 2.-THE “IDEAL” 


engine, neatly called the ‘‘ Ideal,” is illustrated in per- 
spective in the engraving, Fig. 1. 


shaft bearings and double cranks, which support the driv- | 


ing wheels without the use of outer bearings for the shaft, 
thus doing away with the overhung crank. 


The governor of the new engine has heen simplified by | 


dispensing with several parts which experience has proved 
to be unnecessary. The valve gear has also been simpli- 
fied by connecting the eccentric directly with the valve 
stem, thus dispensing entirely with slides, rocker arms, 
etc. 

In the new ‘“‘Ideal” engine the steam chest is bored out | 
and fitted with a pair of cylinders or bushings which have 


supporting bars across the ports to prevent any possibility! ceive constant lubricaticn, while the lubrication of the| the nervous system as well as the muscles. 


It has a double frame | 
with two sides, rendering it doubly rigid, with two main | 


is illustrated in Fig. 2. It will be seen that the oil is 
thrown upon the guides, and being wiped from the top 
guide by the slide, passes through a tube in the top slide, 
entering a funnel in the connecting rod, and after passing 
through the bearing drips to the bottom of the cross-head. 
The piston-rod also receives its share of Jubrication at the 
same time. 

The method of lubricating the main bearings and crank 
is specially noteworthy, and will be understood from the 
engraving, Fig. 8, which shows a section through the 


AUTOMATIC ENGINE. SECTION. 


,crank discs and main shafts, taken in connection with 
Fig. 2. 

It will be seen that an oil chamber is provided under 
the two crank discs, which is supplied with enough oil to 
insure the discs dipping into the oil. When the engine 
‘discs are in rotation, the centrifugal force causes the oil to 
be thrown into pockets previded in the hood over the discs, 
| illustrated in Fig. 8. From these pockets the oil flows 
through the pipes into a receptacle or pocket cast upon 
|the main beafings. From this point it flows into the 
| groove and channel connecting with the crank-pin, which 
is hollow. The centrifugal force carries it into the crank- 
pin, from which it escapes through two holes into the 
bearing. Thus it will be seen that the main bearings re- 


| 
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E delivered a lecture on the electrical properties of 





Solder for Telegraph Wires. 





In answer to an inquiry Mr. W. H. Preece writes as fol- 
lows in the London Electrical Review : 

Soldering is a term applied solely to the process of unit- 
ing the surfaces of metals. It is done by the intervention 
of a more fusible metal than that which has to be united. 
The soldering metal being melted upon each surface, serves 
partially by chemical affinity, and partially by the exertion 
of cohesive force, to bind them indissolubly together. 

Solder is usually an alloy. It must not only be more 
fusible than the metal or metals to be joined, but it must 
have some chemical affinity for them. Hence different 
sorts of solder are employed for different purposes. It is 
called either hard or soft, according as its fusing point is 
high or low, 

Thus there are: 


1. Hard pewterer’s. peeee’ eawespoad 2 bismuth, 4 lead, 3 tin. 
Gore. +: Se. CB caches ea 1 “ pwr eo 
G. Feared praaber's. . oii cdinnbaw hess casas nese . eee 
4. Soft St so 00.8 scene Wieenianee s+ SR ene eRe FES Pe: 
5. Hard spelter...... ey ie Bhs i Vkes ts 12 zinc, 16 copper. 
6. Soft e'.  Senhestias so ceneaenuel Equal parts zinc and copper. 
7. Telegraphic solder........,-..-. Ingot tin and pig lead are 


taken in equal parts by weight, and melted together, 

Hard spelter is used for copper and iron purposes and 
soft spelter for brass work. There are also particular sol- 
ders used for gold and silver work. 

The test of efficieney of solder is a peculiar creaking 
| sound, called the ‘‘cry of the tin,” which is heard when a 
stick is bent close to the ear. 

—————0+e-@ 02-e ____ 
Electro-Physiology. 








At Owens’ College, Manchester, Professor Stirling re- 


the tissues, but especially of those compcsing the nervous 
system. There are about fifty species of fishes which are 
known to have specially modified organs for the genera- 
tion and discharge of electricity. These organs, when at 
rest, do not discharge their electricity; but if the animal 
be irritated electrical shocks are discharged, which in 
some fishes are very powerful indeed. By means of elec- 
trical discharges these animals not only stun their prey, 
but they ward off the attacks of their enemies. The ani- 
mal may discharge its batteries voluntarily, but after bav- 
ing done so for a considerable number of times the 
electrical organs become fatigued, just as muscles 
after severe exercise are fatigued. At first sight 
it might seem remarkable that certain animals are 
provided with structures which evolve powerful dis- 
charges of electricity. This, however, is not by any means 
the most remarkable fact. When we know that the 
whole of the body of the animal is traversed by the elec- 
trical current at the moment it is discharged, it does seem 
far more wonderful that the tissues of the animal itself 
are not thereby affected; not even a muscle is caused to 
contract, although the discharge must necessarily traveise 
The animals, 





of the valve catching upon the ports. The valve is of the 
hollow piston type—a hollow tube with a piston at each 
end. It is surrounded by steam, which presses equaliy on 
each end, thus perfectly balancing the valve and relieving 
it from pressure or friction, and insures long service with 
little wear. When the bushings are worn they can be 
withdrawn and new ones inserted and a new valve fur- 
nished at small expense. The piston head is a single cast- 
ing, hollow, and as light as consistent with strength. 

Another unique feature in connection with the engine 
are the safety-bursting caps or diaphragms attached to the 
cylinders. Inthe event of flooding or foaming of the 
boilers, the caps protect the engine from damage by burst- 
ing and allowing the water toescape from the cylinder. 
One of the special features of the engine is the ingenious 
method of lubrication adopted, by means of which the use 
of all oil cups around the moving parts is avoided. 

The manner of lubricating the guides and cross-head pin 
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crank-pin is insured by the supply of oil from each side. 
This method of lubrication is constant and perfect, and 
provides for the most important bearings about the engine. | organs in a limited number of fishes was a fact not 


| Sufficient oil is placed in the basin under the crank discs so 

that it will flow in streams through both pipes to the 
main shaft bearings, and in drops to the eccentric ; but 
valves are provided on the pipes so that the supply can be 
regulated as desired, and the oil chamber or basin can be 
supplied with fresh oil while the engine is running. The 
| oil from this chamber can be drawn off by a cock in the 
end of the frame communicating with the pocket and 
used over again. Besides the saving in oil, these devices 
keep a clean and presentable 
room. 

We may add that Messrs. Ide & Son are now building a 
200 h. p. *‘ Ideal” engine for the Florence, Ala., Electric 
Light Company ; a 100 h. p. for the Edison Electric Illum- 
inating Company, Salida, Colo., and a 7% h. p. for the 

Electric Light and Fuel Company, 


engine and engine 


Gainesville, Tex., 


therefore, have an immunity from the effects of their 
own shocks. Darwin admicted that the presence of these 


easily explained on the evolution hypothesis. Recent 
researches, however, have shown that the _ elec- 
trical organs are really modified muscular organs, or the 
terminations of nervous structures in muscles. This fact 
greatly simplifies the problem. Muscles and nerve, how- 
ever, evolve electricity in the living condition; and a vari- 
ation of the electrical conditions of a muscle, a nerve, or 
even of protoplasm generally is one of the best signs of 
the vital activity of these structures. With Galvani’s ex- 
periments on the twitchings of the limbs of frogs, there 
commenced the investigation of electrical phenomena, 
which have led to such splendid results, not only in physi- 
ology, but to the development of new means of producing 
electricity and its numerous applications in the arts. The 
lecturer demonstrated the classical experiments of Gal- 
vani, Volta, Nobili, Du Bois-Reymond, and others, show- 
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ing historically on whatines' our present knowledge of 


“animal electricity had been reached. 


0 e 0 
The “ Mayo” Dynamo and Lighting System. 





‘We publish herewith an illustration of the “ Mayo” in- 
candescent machine, manufactured by the Van Depoele 
Electriv Manufacturing Company,of Chicago, In the one 





Fria, 2.—Lamp. 


hondred light machine shown in Fig. 1, 89 lamps may be 
thrown on or off by a single movement of a switch with- 
out causing an appreciab!e change in the remaining lamp. 

The adjustment of the commutator brushes is very sim- 
ple, and the commutator itself is large and has ample sur- 
face, so that sparking is nearly eliminated. The segments 






We oe 


The holder or socket is very simply constructed. Two 
kinds are used, the plain-or keyless sockets, and the key 
sockets, which may be turned in either direction for turn- 
ing the light on or off, , 

The Mayo double pole switch, is shown in Figs. 3 and 4, 
and Figs. 5 and 6, represent, respectively, the voltmeter 
and fuse box employed in the system. 


a 0 > 0 
Subway Board Proceedings. | 





A meeting of the Board of Electrical Control was held 
on the 2ist. 

The Board went into executive session to consider the 
annual report, after which tbe application of the Ball 
Electric Illuminating Company to connect lamps with 
their wires on Seventh avenue was presented. Expert 
Wheeler reported that the wires were dangerously low, 
and the Board declined to grant the application. 

In the course.of-the discussion, Commissioner Gibbens 
stated distinctly that in the future the Board did not 





Fig. 5.—VOLTMETER. 


intend to have wires going from one side of the street to 
the other, but that the companies must stick to one 
ride of the thoroughfare. A permit was grauted to the 
North New York Company toerect poles, on condition of 
its maintaining, as far pos-ible a straight route. and con- 
forming to the other regulations, and it was requested 
to change its style of poles. 

Ex-Judge Rollins appeared insupport of the applications 
for permits of the Mount Morris Company. There were 
also applications from the Ball Illuminating Company, 
the East River Company, the United States, the Harlem, 
the Brush, the Western Union and the Edison Electric 
Illuminating Companies, most of which were granted, 
subject to the approval, by the expert, of the route and the 
character of the wires, materials and posts proposed to be 
adopted. This was in line with the recommendation of 
the expert, that uniformity in the detail as well as the 
general construction of lines was absolutely essential to 
the success of the future operations of the Buard. 

Mr. Emanuel Hart, who hasa stereopticon at Twenty- 
third street, has been recently burnt out, aud made a very 


‘| earnest appeal to the Board for leave to connect his lamp 
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Meeting of the New York Electric Club. 





The regular meeting of the Electric Club was héld at 
the club-houce on Thursday evening, the 20th. After the 
transaction of business, Prof. C. F. Brackett, of Prince- 
ton College, gave an extemporaneous lecture treating of 
matters that present themselves to the working electrician 
as well as the student. He devoted considerable time . 
to the specific conductivity of copper wire, and 
also to its relative weight and conducting power, 
and discussed freely the conclusion at which the 
committee of the British Association has arrived in 








Fics. 8 AND 4.—SWITCH. 


the establishment of a standard. Variations in conductiv- 
ity were dwelt on and illustrated, and certain incun- 
sistencies in ordinary definitions were minutely criticised. 
In the course of his address, the lecturer adverted to the 
invaluable contriLutions to science of Henry and Sir. Wm. 
Thomson, and to the fact that to the former Herz is in- 
debted for much of the success of his later researches, 

The lecture was a fluent and lucid expesit.on of the 
principles of which it treated. and was brought to a close 
by a sketch of thedines on which the ideal electric light 
of the future would be established. 

In response to a question, Professor Brackett uncom- 
promisingly condemned the proposed new method of exe- 
cution of criminals as being a barbarous perversion of the 
mission of electricity. 

The gentlemen present were afterwards entertained by 





FIGS. 1 AND 6.—MAYO DYNAMO AND SAFETY FUSE. 


are insulated with mica, and the shafts are of high grade 
steel and of ample size, and run in very long bearings, 
which are made of Babbitt metal. 

The armature core of the machine jis built up with discs 
of -thin sheet iron, separated by paper, and each bobbin 
lies in a groove made in the metal of the core to receive it, 
so that there can be no movement of the wires. The pole 

. pieces are cast from the best hematite iron, and the field 
magnets are forged. from old borsesboes, thus giving the 
best results with the smallest expenditure of energy. 

The lamp and socket illustrated. in. Fig. 2, is 
manufactured in sizes from 10 to 150 candle-pawer each. 


with the United States Iluminating Company’s wires. | the Electric Club with its usual hospitality, and the com- 
The Board, however, said. it appreciated the position it | Pany separated at a late hour. 


holds with regard to the injunction now hanging over it | 


—_—__—_—__—_ >> > +>. —_ —--— 


at the instance of the United States Company, and de- | Phenomena Produced by Electric Di:eharges on | East. 


clined at this particular season to run the risk of being | 


imprisoned for contempt of court. The Board, however, 


man’s Pellicular Paper. 





BY M. E. L.. TROUVELOT. 


expressed its perfect willingness to grant the permit if the 
application were made through the United States Com-| If we effect a discharge from the positive pole of an in- 
pany. duction coil upon the sensitized surface of a sheet of 
The Board adjourned to weet at the Mayor's office.where | Eastman’s negative paper, we perceive the ramifications 
its sessions. will in future be held. on such qa day after | of the spark designed in marks of fire upon this-surface, 
| Jan. 1, as may be convenient to the Mayor, and on developing we obtain a bold image comparable-to 
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that obtained by the same process on glass plates. If we 
make the same. experiment with the negative pole the re- 
sults are different; we recognize then on.y some short 


. ramifications upon the pellicle. If we raise up slightly 


the corner of the. pellicle. we observe that the line of 
fire has traversed the pellicle and the paper, and, con- 
tinued.its course to the surface of the plate of glass 
supporting the condenser on its opposite side. On devel- 
oping, the marks perceived on the pellicle appear rapidly, 
and it is perceived that they are considerably thickened 
at certain. points, and much resemble‘ certain mosses 
which grow upon the branches of trees. These mossy 
portions often terminate in the form of a club at the very 
point where the luminous line traverses the pellicle, as if 
their formation was due to the resistance offered by this 
pellicle to the passage of the spark. If we carry out the 
development of such a proof, we see traces, more or less 
distinct, of the ramifications which have been produced 
under the pellicle which is found impressed on its lower 
surface through the paper. 

If we take a proof thus obtained when it is fixed and 
well dried, and after placing it on the condenser we cause 
a discharge of the coil to take place upon the correspond- 
ing point where tke first discharge has taken place, we 
observe a singular phenomenon. If we discharge the 
negative pole upon a proof which gives an image of posi- 
tive electricity, we remark from the first discharge faint 
whitish lines, which lengthen and widen gradually after 
other discharges which succeed to the first ; these whitish 
lines, which look as if finely drawn with chatk, follow ex- 
actly the ramifications of the positive proof in all its 
branches. If we make a similar experiment by discharg- 
ing the positive pole upon an image of the negative elec- 
tricity. nothing similar appears, whatever is the number 
of the discharges produced. 

We often see the images given by the discharges of the 
positive and negative poles intermixed in the same proof. 
If we direct discharges of the negative pole upon the same 
proof, we see gradually the positive ramifications. appear- 
ing white, whilst the negative ramifications remain un- 
altered. except where the:e ramifications are accompanied 
by positive lines following the same track. Similar ex- 
periments made with proofs on glass give no result. 

If examined with the microscope, these whitish lines 
seem to result from thousands of minute blisters of the 
pellicle, doubtless occasioned by the rise of temperature 
due to the passage of electricity over the same lines. 

These experiments show anew the difference of the 
charac‘ers of the opposite electricities, and prove that 
negative electricity possesses a powcr of penetration far 
greater than that of positive electricity.—Compiles Rendus. 
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Recent Problems of American Watch Manufacture. 


Ina piper read before the Boston Electric Club, on 
December 19, Mr. H. E, Duncan described the new non- 
magnetic watch now being made by the American Watch 
Company, at Waltham, Mass. We abstract the following 


* ‘passages: 


A balance spring in all quick train watches is called 
upon to perform its duty five times each second, or 18,000 
times per hour. ‘Steelin its hardened and tempered form 
has always served the purpose ina satisfactory manner 
till this magnetic age, and to find a non-magnetic substi- 
tute was one of the greatest problems ever solved. An 
alloy of platinum has been found that out-rivals steel for 
a balance spring, and that its elasticity is not a property 
of rolling or drawing is shown by the fact that even on 
heating the spring to a red heat it loses none of its elastic- 
ity when brought to its original teraperature.. Were it not 
for one property of springs, namely, to slightly change 
their elasticity with each change of temperature, a plain 
balance of some non-magnetic metal could be used. It 
has been found by experiment that the temperature errors 
are as follows in a watch in passing from 32 degrees to 92 
degrees Fahr. 

Loss per day, due to ecpansicn of diameter of balauce.. .62 sec, 


** — by loss of spring’s elastic force.......... 
* GIOUBRUION OF SOTINR 6.0502 cecccccegnce 


“ ad 


893 see. 
> Ge 6 minutes 33 seconds per day, or 13; seconds per. degree 
To correct this error of the spring, a balance has been 
used, whose rim is made of two metals of unequal ex- 
pansive ratio, with the metal of the greatest expansive 
ratio outside, and this method of construction would 
cause the ends of the rim to approach the centre of the 
balance, reducing its diameter sufficiently to correct the 
loss of time due to Joss of elasticity in the spring. The 
metals used for years for this purpose were brass and 
steel. The brass was non-magnetic enough for allpur- 
poses, but the steel must go. A metal was found.-and to- 
day we have the non-magnetic watch that goes on a faith- 
ful time-piece even when surrounded by magnetic lines of 
force. 
It is in this balance, when made of brass and steel, that 
magnetism has its greatest effect in affecting the time- 
keeping qualities of the watch. D.d-time permit I would 


have arranged to repeat before youa very delicate ex | 


periment lately successfully tried at our factory. A watch 
balance of the usual steel and brass construction, buat 
showing no trace of residual magnetism, was. made to 


vibrate, and the number of vibrations noted in five-minute 
intervals by a most delicate device controlled hy elec- 
tricity, and repeated tests gave ‘he same number of vibra- 
tions exactly. The balance was then magnetized, and the 
experiment repeated under thé same conditions of tem- 
perature and duration; the balance in the latter exprri- 
ment showed a loss of a number of vibrations equal to 
twenty-four seconds per hour.- And by repeating the last 
experiment with the magnetized balance cutting the lines 
of force of a very small magnet near it, it would increase 
or further decrease its number of. vibrations equal to an 
interval of-4.9 seconds per hour. 

This is what takes place in the watch that becomes mag- 
netized. The balance is opposed or attracted by the ever- 
changing polarity of the mainspring of steel in the per- 
formance of its duty, and makes plain why a nearly con- 
stant factor of magnetism put ‘in a watch will give the 
most unsatisfactory results in time-keeping. 

__ Seo oo eee 


A Magnificent Present to John W. Mackay. 

There has been on exhibition at the Gorham Manufac- 
turing Company, Nineteenth street and Broadway, a rich 
and beautiful piece of silver pla'e, representing the Com- 
mercial Cable Company’s system, in a chaste design fora 
centre piece. It isin the form of a globe and is a mag: 
nificent production of the silversmith’s handiwork. The 
standard is a piece 22} inches in diameter suppor.ed upon 
four wrought standards. The base is concave ‘nd 
gleams with the lustre of gold satin. The rim is a fac- 
simile of a telegraphic cable. Each standard has a typical 
figure. North is a female holding a magnet, sigoilying 
the lode star and its influevce. South is another female 
figure graceful in design, holding tropical fruits in her 
hands, together witha palm leaf, East and West are male 
figures, the former carrying a shield on which isan 
Ezyptian sun, and the latter a tablet showing 
the setting sun. From the centre of the base rises 
an ornate raffle, upon which dashes the foam of 
a restless sea. In the centre are three dolphins bearing 
upon their backs the globe. Pendant from the mouths of 
the dolphins is a miniature submarine cable resting on the 
bed of the ocean. The globe is a remarkable pit ce of work 
from a geographical point of view. Toe Mackay-Bennett 
lines are shown by delicate gold cables. The total height 
ix 19 inches, and in its manufacture 450 ounces of fine 
silver were used. 

Ic isa Christmas present from the officers and staff of 
the company, to its president. Mr. Mackay, to commemo- 
rate the tourth anniversary of the opening of its cables to 
the public, and as an expression of their esteem for him. 
This will be accompanied by a beautifully illuminated 
album, containing an address and the signatwme of every 
member of the staff throughout the line. 





Special Correspondence. 
NEW YORK NOTES. 


OFFIcE OF THE ELECTRICAL WORLD, 
168-177 PoTTER BuILDING, NEw YorK, Dec. 24, 1888. 


The Electric Construction and Supply Company 
bas on band the installing of a 500-light incandescent plant in the 
dry goods district. 








Edison Plant. 

Mr. F. R. Chinnock reports the sale to the Brooklyn Wire 
Naii Company, Greenpoint, L. [., of an Edison plant of 150 
lights. 

Personals, 

Mr. Jarvis B. Edson, the manutacturer of the Edson steam 
pressure recording and alarm gauge, begins to feel that his appa- 
ratus is making the headway that it should among the electric hight 
companies, many of whom are prompt with toeir testimonials as 
toits value. The latest order comes from the Edison Company 
of Kansas Cily. ‘ 

Hazazer & Stanley, 

of 82 Frankfort: street, bave issued a very neat and tasteful 
calendar for 1889, in which the pad is mounted on.a silvered full 
size print of one of their 5-inch nickel bells.. The wire, also faith- 
fully shown, is brought to the binding post, so as to close the 
circuit for a new. year. One can imagine the hammer .to be on 
the stroke of 12 midnight toring in the newcomer. The.montbly 
slips are hung from the face of the iron box, to be aetached in the 
usual way. 


i LS 


The John Stephenson Company, Limited, 

builders of street cars, have recentiy completed a new car for the 
Julien Electric Traction Company for the Fourth avenue line. 
This car will be much lighter than those now running there, but 
there will not be any sacrifice of strength, and it is in this fine 
adjustment to conditions that the. Stephenson. Company has 
gained so much of its well-earned reputation. I must say itisa 
great pleasure to see the electric cars operating so smoothly and 
regularly. I had a six-mile run in one of them last week, and de- 
rived more solid satifaction and comfort from it than from any 
horse car ride I ever took. 


The Non-Magnetic Watch Company of America, 

Mr. E, T. Gilliland bas entered upon active work as treasurer 
of the above company, under the change reveently noted by you, 
and be has with him Mr. C, P. Bruch as secretary. A concern 
with which two such well-known pames are coupled 
ougbt to do a .very lerge business, and I have no 
doubt. the. Paillard watch will be more extensively 
introduced than ever. My. David Ward; of Michigan, is_ presi- 
dent, and his son, Charies W. W., is the general manager. Mr. 
A.C. Smith will coutinue the general:sales agent as heretofore, 
with headquarters at-177. Broadway. The company will increase 
their capita) and their output, and make ready for a much larger 
demand. 

Engines for Electric Light Plants, 
‘ Williams '& Potter, 15 Cortlandt street, agents for the Straight 
Liné engine, will furnish two'60-h. p. engines’ for the “United 
States plabt that will be put in the new Times building. The 
Freundschaft Club -will have one of 135 h. ‘p. ‘to.- run 


the Excelsior Company’s incandescent plant. One of 80 
bh. p. will run the Mather plant in the new Amberg 
Theatre, and one of 50 b. p. will run the Westinghouse 
system for the Metropolitan Electric Company of St. Louis, The 
Sawyer-Man plantin the Brooklyn Tartar Works will have one 
of 85 b. p., and one goes to the Pratt & Whitney Machine Works, 
of Hartford, Another goes in our only American steel ship fly- 
ing the Stars and Stripes, engaged in Southern trade, and will 
operate a United States machine. 


Car Lighting. 

The Railway Electric Car Lighting and Signal Company was 
organized s-me four months ago at 120 Broadway, under Julien 
auspices, for the purpose of lighting cars, etc,, on the Barrett 
system. Mr. Barrett started on this line of work in 1887 on the 
Connecticut railroad, running between Springfield and North, 
ampton and making four trips. The train bas made 125 miles 
every night lighted in this way, and Mr. Leonard of the rail- 
road company says tbat the result has been entirely 
satisfactory. The care of the plant is con- 
fided to the brakeman on the train. The officers of the 
company are W. Bracken, president; H. G. Morris, vice-presi- 
dent; H. R. Waite, secretary and treasurer; H. Weston, solici- 
tor, and S. H. Barrett, field superintendent. . The company has 
issued a neat little pamphlet desc iptive of its plans and methods. 
Special details are given as to the method of having an engine 
and dyaamo on board the train itself for charging, and as to the 
meth»d of having only the batteries, to be charged at termini and 
changed. A few points are also given as to electric signaling on 
cars in place of the old bell cord. W. T. iH. 





NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WorLD, 
178 Devonshire Street, Boston, Dec. 24, 1888, 
Personal, 

Mr. George Cornwall, representing the Hartford Dynamic 
Company, was in Boston Wednesday. Dec. 19, ona business visit. 
The Boston Electric Club. 

The first meeting of the subscribers to the agreement to incor- 
porate the Boston Electric Club will be held on Thursday, Dec, 27, 
at 8 o’clock P. M., at the club rooms. 


The New England Electric Exchange, 

The directors and examiners of the Exchange Lad a little din- 
ner at the Hotel Thorndike on Dec, 17, when they were jJined by 
Mr. 8S. E. Barton, Mr. Killecutt and Capt. Brophy. A very 
pleasant evening was spent, and those present felicitated them- 
selves on the good work being done. 


Proposed Electric Elevated Railroad. 

Mr. R. T. White, of Boston, has applied to the Massachusetts 
Legislature for a charter to build, equip and operate an electric 
railway (uuder his own patents) in tbe city of Boston and sub- 
urbs; and over such routes as the authorities will permit. The 
motive power is to be either electricity or cable. 


Additional New Offices, 

The Thomson-Houston Electric Company has leased additional 
offices in the Hathaway building (on the ground floor), and these 
are to be fitted up with a large variety of the compaty’s iucan- 
descent electric ligbt apparatus, fixtures, etc., etc. The new 
quarters will be kuown as the isolated lighting department, and 
wil] be under the management of Mr. James R. Magee, who bas 
been connected with the shoe and leather trade of New England 
for twenty years. 


A Fibre Monopoly, 

The Portland Indurated Fibre Ccmpany, of Portland, Me., bas 
absorbed its strongest rival, the Lockport Indurated Fibre Com- 
pany. The combination will reorganize as the United Fibre Com- 
pany, with a capital of $500,0C0. Additional buildings wil] be 
erected at Lockport, N. Y., and the new company expect to have 
a monopoly of the indurated fibre goods trade. Among tbose in- 
terested in the concern are C, A, Brown, F. J. Rollins and C. D. 
Brown, of Portland, Me.; G. P. Amsden and B. Frank Brown, of 
Concord, N. H., and Senator William A. Russell, of Boston. 


The Wright Electrical Engineering Company 
bas recently been incorporated. Mr. Alex. P. Wright, of 
the United Electric Light Company, of Springfield, Mass., 
bas resigned his position of manager of the latter 
company to take the entire management of the new 
company as managing director. The new company will 
prepare plans and specifications of electric light and power plants 
and electric ruilways, and will con'ract for the erection of same. 
It is their intention to do the very best of work, and they will 
employ none but competent men of known ability and long ex- 
perience in charge of every branch, Mr. Wright comes to Boston 
at once to organize the working arrangement, 
A New Catalogue, 

The New England Electric Supply Company, Bridgeport, 
Conn., bas just had printe 1a handsome little catalogue, in which 
its electrical products are set forth in a neat and artistic 
manner. Mr. J. M. Orford, for several years the 
superintendent of the Bridgeport Electric Light Compary, 
and Mr Jobn C, English, for a long time prominently 
identified with electric lighting enterprises in various sections of 
New England, are the promoters of—and active workers in—the 
New Englani Electric Supply Company, and the name and 
reputation of these gentlemen area guarantee of a large and 
steadily increasing patronage to their new enterprise. 

witb 








PHILADELPHIA NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WoRLD, t 
89 South Tenth Street, Philadelphia, Pa., Dec. 24,1888. 
Taylorville, Pa. 
The Taylorville Eleetric Light, Heat and Power Company, 
Lycoming County, with a capital of $160,000, was granted a 
charter by the State Department last week. 
Underground Wires. 
‘In Common Council last Thursday a resolution was adopted 
authorizing the Director of Public Safety to confer with the eleo - 
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tric light companies using Chestnut street with a.view of having tor Keen & DeLang: i bh. p. dot N. Ww. Masonic Aid Amodia: 
all their wires placed underground in accordance with the law, | tion. 


A fatal accident a few days ago has agitated the, subject of 
underground wires with fresh vigor, as it is claimed that sufficient 
conduits are already in position to accommodate them. 


Street Lighting. 

A joint Special Committee of Councils, appointed under a 
resolution to ascertain if a more desirable method can be adopted 
by the city for lighting the streets with electric lights, was to 
have held a meeting last week, but for the want of a quorum an 
adjournment was yecessary. The purpose of the inquiry is eet 
forth in the preamble to the resolution, which states that the city 
is paying to the various electric light companies $129,000 per 
annum for the lighting of 755 electric arc lights on the streets ; 
that it has been openly asserted tbat this sum is excessive, and 
that for $800,000 a fully equipped plant can be erected by the 
city which will supply from 2,500 to 4,000 street lamps at an ex- 
pense to the city of not more than $90,000 per aunum; and that 
many of the present lights are not more than 1,200 candle power, 
while the companies are under contract to furnish lights of not 
less than 2,000 candle power , 


The Legal Status of Local Lighting Companies, 

A dispatch from Pittsburgh says: ‘The fact has just leaked 
out that the State Supreme Court at its late session here delivered 
an opinion in the case of the city of Scranton against the Elec- 
tric Light Company to the effect that not one of the electric light 
companies in Pennsylvania to-day bas a legal corporate existence. 
They were chartered under the act of 1874, which provides for 
the creation of no such corporations, just as was the case with 
the natural gas companies, which could not be regularly incor- 
porated until an act authorizing an issue of charters had been 
passed by the Legislature. It is understood the Westinghouse 
Electric Company, of this city, bas had an act prepared for sub- 
mission to the next session of the Legislature, which was made 
retroactive so as to cover all operations thus far. The Westiog- 
house Company has acquired control of the two competing com- 
panies here, and arrangements have been about completed for 
merging them into a large concern.” 


Oandle-Power Tests, 

Director Wagner last Thursday afternoon received and opened 
proposals for lighting the streets of the city with electric lights 
during next year. There were about a dozen bids received, but 
only one was deemed satisfactory by the Director, owing to “he 
failure of bidders to specify the candle-power of the light, as _re- 
quired by the specifications, and all bidders were instructed to 
prepare others to meet the requirements and present 
them; otherwise all proposals would’ be rejected. 
The Director stated that the difficulty last year 
was as to how the test of 2,000 candle-power was to be estab- 
lished, but this year matters were so arranged whereby each bid- 
der was to manage his own test. ‘‘ The right was to be reserved,” 
be said, ‘* to have tested the candle-power of any light, and to re- 
ject any not up to the standard mentioned in the bid. Now, these 
bids before us are not in accordance with the specifications. The 
basis on which the candle-power is to be ascertained has been 
omitted.” The bid accepted was from the Wissahickon Electric 
Light Company, who offered to furnish electric lights on the 
highways between Allegheny avenue and Levering street at 55 
cents per lamp per night. 


Electric Killing Experiments, 

Quite a little disappointment was caused to those who had ex- 
pected to witness the killing of Forepaugh’s vicious. elephant 
‘* Chief ” by electricity during the present week, by reason of the 
adoption of other means of dispatching the brutal .pachydcerm. 
Last Sunday ‘‘ Chief” became so vicious that it was necessary to 
resort to some immediate meansof killing bim and one of Fore- 
paugh’s sons, who is an elepbant trainer by profession, was called 
in Heslipped a noose around ‘‘Chief’s” neck, and to each end of the 
rope two smaller and more obedient elephants were attached and 
commanded to pull in opposite directions. The scheme worked, 
and in twenty seconds the monster whese record of human victims 
numbered over half a score, and whose money value nine 
years ago was $10,000, had been strangled to death. 
‘* Chief” was about 84 years of age, and the University 
of Pennsylvania have undertaken the task of removing the hide 
and preserving it, as well as the’skeleton, Electricity as a means 
of killing the animal was suggested after rifle bullets had failed 
to produce any effect, and the sudden outburst of the animal’s 
cruel wrath was the only thing which made the delay necessary 
to arranging a sufficiently strong current a barrier to its adop- 
tion. E. W. E. 





WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, Dec. 22, c t 
New Corporations, 

Incorporation license was granted this weck to the Perkins 
Lamp and Electrical Supply Company at Chicago, capital stock 
$250,000, for the manufacturing and dealing in incandescent 
electrical lamps, supplies and machinery; incorporators, W. G. 
Halm, J. H. Ward and M. C. Neuberger. 


License of incorporation was issued last week by the Secretary 
of State at Springfield to the Colby Hardware and Electric Com- 
pany at Chicago, capital stock $50,000, for the manufacture of 
electric and other devices; incorporators, 8. K. Briggs, Charles 
Lougbridge and H. L, Forbes. 


The Belding Motor and Manufacturing Oompany. 

The annual meeting of the stockholders of the Belding Motor 
and Manufacturing Company was held on Dec. 6, the 
following directors being elected: Geo. W. Henry, of 
the Henry & Coatsworth . Lumber Company; Thos. G. 
Crosby, of Crosby & McDonald, marine _ insurance - 
Thos. H. White, of White & Dexter, iron mivers; Albert F. 
Dexter, of White & Dexter, iron miners ; Warren 5. Belding, 
electrician. The officers of .the company elected are: Presi- 
dent, G. W. Henry ; vice-president, A. F. Dexter ; secretary 
and treasurer, T. H. White, Among the recent motor in- 
stallations of this company are 1h. p. for S. M. Hall, 2h. p. 





aaa From Bt. Louis. 

Memrs. J. B.. Biegrist, Jr., &_Co., St, Louis agents for the 
Brightman Stoker Company, write me_ that they bave been 
awarded the contract to furnish the Brightman mechanical stoker 
for the boilers in the new power house of the Union Cable Rail- 
way Company, Kansas City, Mo. The company have also just 


| finished erecting four stokers at the new Limberger building, and 


four stokers at the new Odd Fellows’ building. The-Limberger 
building stokers are running very successfully, the Odd Fellows’ 
building stokers are to be started shortly. 

These. machines are being introduced into the electric light sta- 
tions with very gratifying results, the Thomson-Houston Electric 
Light Company of Buffalo, N. Y. , having three of them. 


Aerial Photography. 

It is reported that M. J. S‘effens, of this city, oe Sie patented 
an invention which he claims will be of great service for military 
and scientific purposes. It is aerial photography by means of 
elect-icity. A camera is atiached toa balloon and sent aloft to 
an elevation varying from 500, to,10,000 feet. The camera, 
which works automatically, contains-a roll of sensitized paper 
thirty to forty feet Jong. As many as sixty different impressions 
can be taken. The camera connects with a battery on the ground 
and is manipulated by an ordinary telegraph key. The camera 
is regulated by means of a wind fan, -which reduces oscillation 
to a minimum and keeps the lens at the proper angle. Mr. Stef- 
fens saya that photographic views of the surrounding country can 
be secured over a radius of thirty to forty miles. Experiments 
will be made as soon as a machine can be constructed. 


Street Railways in St. Lows. 

A special from St, Louis of Dec. 16 reports that the control of 
the four St. Louis street railways has been transferred to Chicago 
capitalists. The Chicago syndicate is composed of C. B. Hulmes, 
C. L. Hutchinson, E. Mendell, Edwin G. Forman and D. G. Ham- 
ilton. In reviewing the purchase Mr. Hamilton is reported as 
saying that the roads will be put in the best possible shape, both 
as to appearance aad utility. In his opinion Cass avenue would 
almost certainly be cabled. He was, however, much averse to 
saying anything as to the plans of the purchasing syndicate. It 
was learned from a good source, however, that the syndicate 
when organized will be known as the National Railway Company, 
and their stock will be $4,000,000. The National Company will 
have 36 miles of track—18 on the Citizens’, 7 on the Northern 
Central and 8 each on Cass and Union. The Northern Central 
and Union {will probabiy continue to be operated as horse car 
lines, largely as feeders, with transfer tickets to the others at 
convenient points, though it is not unlikely that they will be 
changed to some electric system before next fall. 


Telephone Matters, 

A prolonged session of the Finance Committee was held on 
Monday last for the consideration of the telephone question. 
Druggists and other agitators for cheaper rates were present. The 
Corporation Counsel was asked to explain his opinion-concerning 
the status of the Bell Telephone Company, and the Mayor was 
also called on for advice. Asa result of these conferences, it was 
determined to amend the compromise ordinance so that the 
telephone company shall pay 3 per cent. of its gross 
earnings to the city; that its ordinance skall. terminate in 
twenty years unless renewed: that the Bell Telephone ordinance 
of 1878 shall be repealed by the acceptance of the new ordinance 
by the Chicago Telephone Company; that rates shall not be in- 
creased in any of the telephone districts of the city over the rates 
now prevaiiing. It was also determined to make more explicit 
the city’s right to avail itself of any new legislatiod that might be 
enacted to empower it to regulate rates or to impose a tax. The 
amendments were referred to the Corporation Counsel for incor- 
poration in a new ordinance, which will be reported to the coun- 
cil at the adjourned meeting this week. The visiting delegation 
urged the council to defer action until after the decision cf the 
Missouri Supreme Court. 

Ide and “ Ideal” Engines for Electric Lighting. 

A. L. Ide & Son, Springfield, Ill., are building two Ideal 
engines of 200 h. p. each for the Chicago Edison Company ; a 
50 h. p, for the Florence Electric Light Company, of Florence, 
Ala.; a 100 b. p. for the Edison Electric Light Company, Salida, 
Col., and a 75 b. p. for the Gainesville Electric Light and Fuel 
Company, Gainesville, Texas. Among their recent shipments are 
an 80 b. p. Ide engine to the Gas Company, Madison, Wis.; 
a 60 h. p. Ideal for the Electric Light Company, Oconto, 
Wis.; a 50 hb. p. Ideal for the Electric Light Company, Mar- 
quette, Mich.; a 75 h. p. for the Thomson-Houston Electric 
Light Company, Marshaltown, Ia.; a 25 h. p. for the electric 
light plant at Petersburgh, Ill.; a 40 h. p. for the Edison Elec- 
tric Light Company, Monmouth, II].; 30h. p. for the Norton, 
Kansas, Electric Light Company; 100 bh. p. for the Economy 
Steam Heat Company, St. Paul, Minn.; 25 h.p. for Walter 
Tipps, Austin, Tex.; 60 h. p. for Edison plant at Evanston, Wyo. 
T.; 50 bh. p. for the electric light plant at Holton, Kan.; 50 
b. p. Reisch Bros.’ brewery, Springfield, Ill.; 25. h. p, Geo. 
Challener’s Sons, Oshkosh, Wis.; two 60 h. p. ‘Baker's Theatre, 
Chicago ; 75 h. p. Keller & Mead, Marion, Ind.; 75 h. p. United 
States Electric Company, Clinton, Ia.,and 60 h. p. Metropol- 
itan Electric Company, St. Louis, Mo. E. L. P. 





SOUTHERN NOTES. 


ASHEVILLE, N. C., Dec. 14, 18&8. 

The Asheville Electric Light Company have eularged. their 
building, and are adding a 100 h. p. boiler,a 75 bh. p. Arming- 
ton & Sims engine and a feed-water heater capable of supplying 
both boilers.. They are overhauling their steam plant entirely. 
They are also putting in a 560,000 watt Edison dynamo to furnish 
current for a Sprague road, which is now nearly completed. 
This road will be 83% miles Jong, and includes some tolerably 
heavy grades and sharp curves, The company will also before 
long establish a motor circuit, for which the Sprague stationary 
motor will te adopted. The entire steam work is. being done by 
the Pond Engineering Company, vf St. Louis, and the electrical 
work by the Sprague Company. T. W. Patton is secretary and 
treasurer of the company, and J, H. Barnard superintendent. 





ENGLISH } NOTES, 


Lonpon, Dec. 1, 1888. 
The Ohelsea Electricity Supply Company: 

The Chelsea Electricity Supply Company recently addressed 
a memorial to the Chelsea Vestry with regard to the invasion of 
their district by the ubiquitous London Electric Supply Corpora- 
tion, asking the vestry to decline to sanction their application to 
lay down certain underground mains in Chelsea. The not unnat 
ural request of the. mémorialists has been rejected. It would 
seem, therefore, that the chief apparent advantage, namely, a 
modified monopoly, conferred by a provisional order from the 
Board of Trade, is completely illusory. However, the matter 
will certainly not be allowed to rest here, but must be thoro- 
ughly-thrashed out and authoritatively settled. 


The Woodhouse & Rawson Dynamo. 

The well-known firm of Woodhouse & Rawson, who up to. the 
present have confined themselves to the manulacture of lamps, 
switches, cut-outs, and other light electrical work, are now 
launching into heavy engineering. They have recently brought 
out a neat and compact type of shunt-wound dynamo, intended 
chiefly for mining and plating work, and designed with a view to 
meet the requirements of those who want a machine needing but 
little attention, and not easily damaged by rough bandling. The 
armature is of the shuttle type, and the appearance of the ma- 
chine is very similar to that of the Kapp dynamo. No less than 
28 of these machines have lately been supplied to a single London 
firm, so that it would seem that the makers’ claims are not 
exaggerated. 


The Mining and General Electric Light Company 

A company has recently been formed with the above title to 
acquire certain patents relating toa portable storage battery 
lamp. The capital is £100,000 in £1 shares, and the 
price to be paid forthe patents is £80,000, viz., £46,000 
in cash, £20,000 in fully-paid shares, and the balance 
at the option of the directors in cash or fully-paid shares. 
A 156 per cent. dividend is dangled before the 
eyes of the public, but considering that it is. based on ‘‘an esti- 
mated annual sale of only 80,000 lamps,” it may not inappropri- 
ately be termed mythical. The technical press is naturally unan™ 
imous in condemning this venture; fer with three patent cases now 
occupying our law courts and wasting the profits of the unfortun- 
ate holders of the patents, it is scarcely a propitious moment to 
pay £80,000 for a patent storage battery lamp. 


The Edison-Swan Appeal Case. 


The hearing of the appeal in the case of Edison-Swan vs. Hol- 
land and others, came on before Lords Justice Cotton, 
Lindley and Bowen on Saturday last. Sir William Grove, the 
distinguished scientist and inventor, and late a justice of the 
High Court, also occupied a seat on the bench. Your readers 
will remember that this is an appeal from the decison 
of, Mr. Justice Kay, who invalidated the Edison 
incandescent lamp patent upon the ground of insufficiency in the 
description. The Attorney-General opened the case on behalf of 
the plaintiffs at very great length, dealing chiefly with the 
experiments which had been carried out by the 
defendants in order to prove the impossibility of working 
the patent. These experiments, he said, were admirable 
examples of the art of how not to do it, und he endeavored to show 
in full detail that according to their own witnesses tne method of 
carbonization adopted-could not possibly lead to satisfactory re- 
sults. On the other hand, the experiments of the plaintiffs, many 
of which were carried out by boys and girls, without other in- 
structions than those contained in the specifivation, had clearly 
demonstrated that every method therein described by Edison 
would lead to a practical lamp. The case is still proceeding. 


The Edmunds System of Electrical Distributioa. 


The discussion on Mr. Henry Edmunds’ paper at the Society of 
Telegraph Engineers and Electricians, read recently, was not 
of a specially interesting character. Allthe speakers agreed in 
praising the extreme beauty and ingenuity of Mr. Edmunds’ 
method, which you bave already described, but there was a gen- 
eral concensus of opinion that no definite conclusion, as to the 
value of the system, could be arrived atin the entire absence of 
data respecting cost. From an inspection of the automatic 
switch, which was placed upon the table (and which certainly per. 
formed its work in the most satisfactory manner), it would seem 
to,be impossible to manufacture the apparatus for less than £50 
or £60. Infact one manufacturer was heard to say that he 
should not care to turn them out for less than £100 apiece. Upon 
this question, Mr. Edmunds has hitherto maintained silence. 
When I remind your readers that this system requires an appa- 
ratus of this kind, as well as a set of storage cells, to be placed on 
the premises of every customer, I fear that your practical men 
will scarcely regard it very hopefully. In addition to this, there 
is also an increase of cost owing to the necessity for using one- 
third more cells than are actually required at one time. Mr. 
Edmunds claims as a set-off that the central station plant need 
be only one-third the size demanded for the maximum output. 
It would, however, seem that it is scarcely feasible to work upon 
sO narrow a margin as this, at any rate in London, because when- 
ever—as too frequently happens in our climate—the lights are re- 
quired more or less all day long, then it is evident that the total 
output of the system is limited to that which can be continuously 
supplied by the station. One of the most interesting features in 
Mr. Edmunds’ method of working is the entire absence of any 
automatic device for maintaining a constant current. His 
method is to allow the engine to run without any governor, but 
to maintain a perfectly constant steam pressure; the dynamos are 
also separately excited from storage cells, We have then a con- 
stant magnetic field and a constant torque upon the armature, 
and it is known that under these circumstances a constant cur- 
rent is necessarily produced. The disadvantage of the arrange. 
ment is that when running light the engine is also running very 
slowly, and therefore with a great want of economy. However, 
this disadvantage is partially counterbaJanced in this particular 
system by having several small dynamos in series on the mains 
and cutting them out of circuit in succession as the cells become 
fully charged and are automatically switched off. Mr. A. P. 
Trotter and Mr. Bernstein adopted this method of working some 
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time ago, but.I do not know whether the result was considered 
satisfactory. ee 
The Pilsen-Joel and Maxim-Weston Oompanies. 
Within the last few days two electric light companies have 
finally submitted to the inevitable and proceeded tu perform the 
‘t happy dispatch.” On Nov. 23 the directors of the Pileen-Joel 


Company were recommended by their shareholders to take the} 


necessary steps for the voluntary liquidation of the company, and 
afew days later the Maxim-Weston Company . also 
went into voluntary liquidation, but in this case with 
a view. to reconstruction. . The Pilsen-Jcel meeting 
passed off without much discussion, although there were, evi- 
dently, two opinions as to the advisability of winding up, as well 
asto the past conduct of the directors. I think there can be 
but little doubt that under more able-and energetic management, 
the Pilsen-Joel Company need never have terminated its 
existence in such an unsatisfactory manner. The Maxim- 
Weston: meeting, on the other hand, was not without 
incident. A-shareholder, Sir Henry Hart, inquired what was the 
position of the company, and what were the allegations against 
Mr: Hugh Watt. He had been always treated with the greatest 
courtesy: by Mr. Watt, and although Mr. Watt was not in very 
good ‘odor ‘with the ‘meeting, he (Sir Henry Hart) felt com- 
pelled to put in a kind word for the late chairman. 
Mr. John Newton and the new chairman (Mr. John Marks) 
immediately proceeded to enlighten Sir Henry Hart, and 
the history was once more detailed at length Mr. 
John Newton said that if any one wished to know what Mr. 
Watt had done for the company he could only reply that ‘* Mr° 
Watt had had possession of the company for some years, and 
when he left it there were no funds in the till and ‘no business of 
any moment being done.” Mr. John Marks said the position of 
the company when the new directors took office was that of a 
concern “with a balance of £2 16s. and writs of all 
kinds flying about.” To meet these writs the new 
directors borrowed £1,000 on their own security and had 
the accounts of the company investigated. What did the 
accountants find? ‘‘ That the balance sheet which Mr. Wait 
issued to the shareholders was absolutely false. Mr. Watt 
showed a false profit of £1,500, and took 5 per cent. commission 
onthe amount. Not only did he take 5 per cent. commission on 
that profit, bxt the actual sales which he had entered in the 
books as bona fide sales were found to be bogus sales, entailing 
a serious loss on the company. This was what Mr. Watt had done 
for thecompany!” Sir Henry Hart then thanked the chairman for 
his ‘* extremely open, candid and explicit statement.” On Mr. 
Watt’s solicitor mildly protesting against these strictures, the 
chairman reminded him that the Solicitor-General in the case of 
Watt vs. Cameron had used still worse language about his (the 
solicitor’s) client. The new company, I may add, is to take over 
the debts, liabilities, etc., of the old and to start with a nominal 
capital of £46,800 in 312,000 shares of 3s, each; but as 2s. per 
share is to be considered as paid, the actual capital of the new 
concern will only amount to some £15,000. 


THE TELEGRAPH. 


Western Union Stockholders now number over 82,000. 


Fire Alarms.—The Electric Auxiliary Fire Alarm Company 
has been incorporated in Maine by J. H. O’Neil and P. F. 
Murphy, of Boston, with a capital stock of $250,000. 


Spirit “ Sounders.”—The spiritualists inthis city are about 
to introduce a new wrinkle or trick into their methods of com- 
munication with departed souls in the other world. Rapping 
was found too slow, and slate writing, the most popular method 
with mediums hitherto, has grown tame. The new messages are 
sent by spiritual telegraphy through the hand of the medium, and 
are delivered by a telegraphic ‘‘sounder.” This form of com- 
munication has recently been introduced in Cleveland; O. The 
sounder is an ordinary one, such as is used by soulless telegraphic 
corporations, The niedium’s hand is held over it, and as the 
spirits move the fingers they will strike the key. The tedious old 
rapping alphabet will be dispensed with, and the Morse alphabet 
substituted: A little five-year-old boy in this city who is regard- 
ed as a great medium will work the telegraphic instrument here. 


The Pacific Cable.—On the subject of Australian opinion 
respecting the proposed cable from Australia to Vancouver, Prin- 
cipal Grant said at Field, British Columbia, on his return to 
Canada: ‘* The merchants of Melbourne are a unit on the subject. 
Sir Thomas McElwrath, premier of Queensland, heartily con- 
curs with Premier Gilles, of Victoria, and thinks that the sooner 
a steamship line is established the better. Sir Henry Parks, pre- 
mier of New South Wales, denied that his colony was opposed to 
the enterprise, as was reported. In seconding a vote of thanks 
at-‘a meeting in Sydney he spoke in favor of it. The members of 
his government spoke similarly in private. South Australia is 
no longer opposed to it since her interests in the transcontinental 
lines to Port Darwin are not to suffer by the proposed new route. 
On public grounds her leading men and those of West Australia 
desire an alternative cable, and all the prominent New Zealanders 
I met are strongly in favor of it.” 


Canadian Telegraphbs.—The directors of the Montreal Tel- 
egraph Company are expressing dissatisfaction with the report of 
Erastus Wiman, president of the Great’ Northwestern Telegraph 
Company. The latter company, it seems, can only pay a divi- 
dend of 6 per cent., instead of 8 per cent. Mr. Wiman says that 
that the discontented direc‘ors have not expressed their views to 
him personally. The cause of the reduction was simply the fact 
that the Great Northwestern Company was not earning 
a sufficient income to pay an 8 per cent. dividend. 
The net revenue for the past year bad been $186,361.78, and the 
amount of the annual payment to the Montreal and Dominion 
companies was $242,500, leaving a deficiency in 12 months of 
$56,138.27. This condition was largely the result of a competi- 
tion for a business in itself meagre and barely self-sustaining on 
one hand and a lavish expenditure of public money by a organiza- 
tion backed by the government on the other. The Canadian Paci- 
fie Railroad Company had established a thoroughly-equipped tele- 
graph system. The growth of telephone service had also cut into 
the telegraph business, The shareholders, Mr. Wiman thought, 
should be congratulated upon receiving 6 per cent. dividends 

under the conditions. 











THE TELEPHONE, 


A Telephone Victory.—A special dispatch from St. Louis 
of Dec; 20. states that the Supreme Court of Missouri has decid- 
ed that the city bas no right to regulate the charges of the tele- 
phone company as attempted by recent ordinance. 


The Pan Electric Litigation.—A special dispatch from 
Washington of Dec. 17 says: In ‘the case of J. Harris Rogers 
against A, H. Garland and: others (known as the Pan Electric 
case), the defendants, Joseph E. Johnston, Isham G. Harris, John 
D. C. Atkins and Casey Young, to-day filed their answer. The 


| object of the bill was to dissolve partnership and for accounting 


of the Pan Electric Company. Mr. Garland had filed an answer 
but the others filed a demurrer which some weeks ago was over! 
ruled by the court in Genera) Term, ard leave was given to an- 
swer. This answer was filed tc-day by Gen. Eppa Hunton. In 
it the defendants deny that they have failed or refused to per- 
form any agreement with the complainant, and assert that they 
have endeavored honestly and in good faith to conduct the enter- 
prise, and charge that the complainant bas in every possible way 
hindered them. They deny that they have received any salary 
as officers... They assert that they have sold none of their stock 
nor received a single dollar. If the court finds that there is any 
contract now existing they join in the prayer for its dissolution. 
They deny that complainant has the right for an order for ac- 
counting, as he bas sold all his interests as a stockholder. 








THE ELECTRIC LIGHT. 


Versailles, Ky.—An electric light plant is to be putin by 
Captain Henry and his son. 

Webster, Mass.—J. W. Dobbie and others are incorporators 
of the Citizens’ Electric Company. 


Fort Worth.—Bids for 200, 300 and 400 city lights are to be 
received until Jan. 1 by Mr. E. B. Daggett. 


Hallowell, Me.—The ‘Hallowell Light and Power Company 
is to have its town lights running by Jan. 20. 


Philadelphia, Pa.—Morse, Williams & Co. are putting 
in an incandescent plant to light their entire factory. 

Sherman, Tc x.—A city committee is now considering the 
feasibility of the proposed incandescent lighting plant. 


Knoxville, Tenn.—The Knoxville Electric Light and Power 
Company have speit about $10,000 on additional plant. 

Oconto, Wis.—The Oconto Electric Light Company has been 
incorporated by G. Beyer and L. K. Fisher, with a capital stock 
of $20,000. 

Tiffin, O.—The Tiffin Electric Light Company has been incor- 
porated by J. W. Schamplerger and others, with a capital stock 
of $40,000. 

Cambridge, Mass.—The Cambridge Electric Light Com 
pany will put in four more 125 h. p. boilers and a 500 h, p. con- 
densing engine, 

Middleboro, Mass.—It is proposed to locate a $25,000 plant 
at Middleboro. The station will be run by water power from the 
Newmarket River. 

Washington, O.—The Washington Electric Light, Heat 
and Power Company has been formed by D. McLean and others, 
with a capital stock of $10,000. 

St. Johnsbury, Vt.—Mr. J. Ross has obtained an injunction 
to prevent the authorities of St. Johnsbury from carrying out 
their contract for a Thomson-Houston service. 

Westinghouse Stock.—Special news dispatches from Pitts- 
burg, of Dec. 24, speak of a marked rise in Westinghouse 
stock, owing to reports of important negotiations now pending in 
New York. 

Camden, Ark.—The Camden Water-Works Company have 
awarded the contract for their works to J. W. Bates & Co., of 





Liberty street, New York. The company propose to erect an |’ 


electric light plant also. 


Fort Wayne, Ind.—The Fort Wayne Jenney Company will, 
it is said, rebuild at that place if the city will guarantee the erec- 
tion of water-works equal to such a large fire as that which rec- 
cently occurred. Alliance, O., and South Chicago both want the 
company. 

Charleston, W. Va.—The Kanawha Electric Light Com- 
pany, of Charleston, W. Va., bas just purchased an additional 
50-light arc dynamo of the Thomson-Houston Electric Company. 
This makes their plant consist of 100 arc lights and about 1,000 
incandescent, 

David City, Neb.—Mr. J. Bell, the grain elevator man, has 
started a new plant at David City, Neb., of 30 arcs and 300 
incandescents, all of the Thomson-Houston system. Power is 
furnished by a Corliss engine. The lights have only just been put 
in operation, but nearly all the capacity has already been taken, 

Springfield, O.—The service from the electric light plant at 
Springfield was interrupted on Dec. 14 bya crude oil fire, the 
oil being used as fuel under its boilers. The loss is estimated at 
between $1,000 and $2,000, and there is an insurance of $10,000, 
It is believed that hereafter the company wili use coal instead of 
crude oil. 


Carrolton, Mo.—Mr. J. W. Lacy is operating both the 
electric light plant and the telephoné exchange at Carrolton, hav- 
ing acquired the former by purchase last month. The plant 
comprises two Sperry 20-light arc machines driven by a Ball 
engine. Mr. Lacy intends to put in incandescents, tobe run from 
storage batteries charged in the day time, and will introduce this 
service at the beginning of the new year. 

The Thomson-Houston Factory.—The Boston Sunday 
Herald of Dec. 16 contains a long and interesting illustrated 
article on the big works of the Thomson-Houston Electric Com- 
pany at Lynn, Mass. 1,100 men and 200 women are employed 
in the various departments, which now cover over three acres of 


floor space, require a steam plant of 500 b. p., and are lit by 1,200 |’ 


incandescents and 300 arcs. Itisa story of wonderful growth 
and achievement. 


Elegant Oars on the Erie.—The Erie Railway has just 


received another consignment of Pullman vestibuled sleeping cars, 


the finest that have ever been delivered by that famous company. 
All the modern improvéments, such as provision for hot and cold 
water supply, together with an arrangement for steam heat, elec- 
tric light, etc., have been applied. These cars are to be run be- 
tween New York and Buffalo on train No. 3, leaving New York 
at 8:30 Pp. M., and train No. 12, leaving Buffalo at 5:30 Pp. M. 


Train Lighting.—lIt is well known that the Boston & Al- 
bany Railroad runs through trains from New York to Bcston, 
consisting of palace‘cars, and lighted throughout ‘including the 
baggage cars) by Julien storage batteries. These cars have now 
been lighted continuously in this way for about two years. It 
may be of interest to our readers to know that within the last 
year, and since the Boston & Albany Railroad has learned to 
handle and operate the batteries with proper skill, the deprecia- 
tion has been very smal]. Although there are 12 tons of battery 
in daily service, or nearly $10,000 worth, the depreciation since 
May 27 last to the present time was, it is said, only $266 worth 
of battery, connectors, jars, etc. 





APPLICATIONS OF POWER. 


Summerville, 8. C.—The Summerville Street Railway Com- 
pany propose to make their road an electric one. 


Gardiner, Me.—A number of business men are interested 
in an electric road to be run between Gardiner and Togus. 


Lynchbarg, Va.—The Lynchburg Street Railroad Company 
expect to have their electric system in operation by next spring. 


Aldermen and Storage Cars.—The question of permis- 
siou to substitute electric cars for horse cars on the Fourth Avenue 
road, this city, came up again in the Board of Aldermen last 
week, and failed to pass by only one vote. 


Falton Street, New York.—The East and North River 
Railway Company, which has had its tracks down in Fulton 
street for some time, began last week to equip for the Bentley- 
Knight system by putting in conduits, and the work is going on 
rapidly. It is said that cars may be running by February. The 
conduits are being laid not between the rails, but between the 
two tracks, so that but one continuous opening of the street has 
been necessary. 

Los Angeles, Cal.—Mr. C. B, Holmes, the well known Chi- 
cago street railway engineer and capitalist, has, at the head of a 
Chicago syndicate, bought the Los Angeles Daft electric railway, 
which has some eight miles of track. Mr. Holmes, who has al- 
ready done so much to insure and advance the success of cable 
roads, promises to put the Los Angeles road in the best’ shape, and 
he is a man of his word. The city will soon have a service to be 
proud of. * 








PERSONALS, 


Mr. M. M. M. Slattery, the electrician of the Fort Wayne 
Jenney Company, basa neat Christmas gift in the shape of a 
$25,000 prize in the Louisiana lottery. 


Mr. C. M. McNett, of the Washington office of the Thomson- 
Houston Electric Company, left that city on the 25th inst. for 
southern California, where he goes in hopes of recruiting his 
health. He expects toremain there for fiye months, and has 
left his business with Capt. C. A. Ballou, of Danville, Va., who, 
with the assistance of the Southern Electric Light, Power, and 
Construction Company of that city, will look after the interest of 
the Thomson-Houston Company in Virginia, West Virginia and 
North Carolina, — 








MISCELLANEOUS NOTES, 


The Spellier Electric Time Company, recently formed 
in New Jersey by W. B. Bennett and others, has a capital stock of 
$200,000. 

The Jones Brothers’ Electric Company, of Cincin- 
nati, has been incorporated by W.H. Jones and others with a 
capital stock of $100,000, 


St. Louis, Mo.—The Missouri Electrical Society, of which Mr. 
8. P. Baird is secretary, has started quite hopefully and prom- 
ises to do very good work. 


Meteorological Studies.—The New England Meteorolog- 
ical Society proposes to hold, during January, a loan exhibition 
of apparatus, etc. The exhibits will include electrometers and 
apparatus connected with atmospheric electricity, and photographs 
of lightning. The exhibition will be held at the Massachusetts 
Institute of Technology, whither articles may be sent in care of 
Mr. A. L. Rotch, Physical Department, who may also be com- 
municated with at the Blue Hill Observatory, Readville, Mass. 
Mr. Winslow Upton is the secretary of the meteorological society. 


Haverhill, Mass.—It has been proposed by Haverhill par- 
ties to utilize the water power at Mitchell’s Falls, a point up the 
Merrimac River about two miles, for electrical uses. A meeting 
was held in Haverhill for a careful consideration of the question, 
many prominent citizens being present. The natural and physi- 
cal conditions of the power were fully explained, the height of 
the fa)l was given and many of the gentlemen present expressed 
their views on the subject. A committee of five was appointed 
to thoroughly investigate the matter, procure surveys and to re- 
port at a subsequent meeting. The committee is to consist of 
Messrs. Thomas Saunders, Charles Corliss, John Pilling, Chas. 
W. Morse and George A. Hall. 


The Buffalo Electrical Society.—The Buffalo Express 
of Dec. 16 publishes a sketch of the good scientific work done by 
the Buffalo Electrical Society, and publishes the portraits of its 
Jeading members and officers, Messrs, F. Kitton, W. Finn, G. 
H. Usher and A. C. Terry, together with biographica) sketches. 
President Terry is a Canadian by birth, Mr. Kitton and Mr. 
Usher are American, and Mr. Finn is English. It must bea 
matter of pride to these gentlemen and their associates to know 
that they have given their local society a high place and an 
enviable reputation among bodies devoted to scientific work 
and the pursuit of knowledge for its own sake, 
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BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal Street, N. Y., carry 
@ complete stock of iron and brass machine wood screws, bolt, 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, rod and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. . 

The Star Manufacturing Company, of 46 School street, 
Boston, report a very flattering increase in the demand for their 
** Star” belt dressing, particularly from electric light people, who 
find it very reliable and efficient for their purposes. This com- 
pany send their goods out subject to approval after use, a novel 
departure from the usual methods. 

The Pheenix Glass Company, 729 Broadway, bave on 








eh 


exhibition two elegant solid silver onyx lamps, made from 
special designs and given as prizes at the regattas thisyear. The 
glassware on these lamps jis also of the very latest design and most 
finished production in cut crystal glass. Such splendid speci- 
mens of artistic handicraft shculd be seen by everybody. ; 

J.B. McCoy & Co., makers of gas and electric fixtures, are 
closing out at a sacrifice many fine lines of fixtures, at their sales. 
rooms, 140 Green street, this city, pre, aratory to moving to thei: 
new headquarters,5 and 7 Thompson street, where they are re- 
fitting the main floor of their factory as elaborate and attract- 
ive salesrooms, expecting also to get great facilities and: con- 
venience in thus baving their departments together, . 

A Convenient Calendar and Stand for 1889, is the 


E ELECTRICAL WORLD. 





DECEMBER 29, 1888. 


of Boston, Mass, The calendar proper is in the form of a pad of 
865 leaves, one for each day. The leaves are 534 x 2% inches, a 
portion of each is left blank for memoranda, and as.the leaves are 
sewei at the ends, any entire leaf, as well as the memorandum 
blank, can be exposed whenever desired. The pad rests upon a 
portable stand, and when placed upon the deck or writing table 
the entire surface of the date leaf is brought directly before the 
eye, furnishing date and memoranda impossible to be overluoked. 
The upper portion of the stand is made of pressed pulp, with 
“Columbia” in raised letters at the top, the whole handsomely 
gilded, nnd practically indestructible. Although this is the fourth 
year of the Columbia calendar, the quotations are fresh and new, 
and are interesting and instructive to the public as well as to the 


‘Columbia Bicycle, issued by the Pope Manufacturing Company |' ’cycler. ; 





OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS ISSUED DEC. 18, 1888. 


$304,555. Annunciator; Wm. C. Clark, Portland, Me. Ap- 
plication filed Oct, 20, 1888. Cuvonsists of an armature mount- 
ed and sliding on a post or spiud.e erected between the two 
poles of a magnet, a thimble integra] with the armature, acd a 
revolving sleeve carrying a drop and resetting arm mounted on 
the same post, the revolving sleeve baving a projection to cor- 
respond with a recess in tne end of the sliding thimble. 


304,568. Switch or Circuit Changer; W. W. Griscom, 
of Haverferd College, Assignor to the Electro Dynamic Com- 
pany of Philadeipbia, Pa. Application filed Oct. 24,1888 Con- 
sista of a double regulating switch composed of a series of bars 
of varying lengths, the terminals of whicb are arranged in the 
arc of-@ circle. 
of the circle of which the bar termioals form wn arc, and may 
thus be placed in contact with the terminal ot any bar. 


304.613. (2) 891,614. (3) 394,615. (4) 394.618. (5) 
304,617. (6) 304,648. (1 and 2) Separating Parti- 
tiow fur Galvanic Batteries; (3) Treating Dia- 

oe and Cups tor Use in BKiectric Batteries; 





4 and 5) Diaphragms for Galvanic Batteries, and 
6) Separating Partition tor Galvanic Batteries. 

L. Rberts an! H. L. Brevoort, of Brooklyn, Assignors to the 
Roberts-Brevoort Eieciric Company, Limited, of’ New York, 
N. Y. Applications filed, respectively, May 5. 1887; Aug 7, 
1888; Oct. 6, 1888; Oct. 27, 1888: Oct. 27, 1888, and May 1, 
1886. For description see page 340, this issue. 


801,621. Electric Tramway; M. H.Smitb,Halifax, England. 
Application filed May 4, 1886. The invention consists of an 
improved form of conductor suoported iv a channel, also in the 
constructivn of the channel aod us connected parts, and ip the 
arrangemeé it of parts whereby the currents are col‘ected from 
the conductors aud transmitted to the car or motor. 


391.62%, Electric Brake System; W. P. Widdifield, of 
Uxbridge, Canada, and A. H. Bowman, of Packerton, Pa. Ap- 





DISTRIBUTION OF ELECTRICITY 
BATTERIES. 


894,642. 


lication filed Feb. 8, 1888. Claim: In a system of electric 
anes the combination with a friction pulley of a viven size 
edjustably geared to the car axle, a mechanical connection be- 
tween the axle of the pulley and the brake lever, and a smaller 


pulley of less diameter also adjusiably geared to tbe said car) 


axje and conpvected through a chain with the operating lever of 
the Jai ge pulley, the said smaller pulley being connected to the 
onan of a solenoid which is included in a suitable electric 
circuit. 


391,642. Distribution of Electricity by Secondary Bat- 


teries; Thowas P, Conant, New York, N. Y., Assignor to the 
Electrical Accumulator Company, of same piace. Application 
filed Oct. 25, 1888. The impro\,ement consists in dividing the 
workiog circuit into two sections, one to be supplied by the bat- 
tery, and the other by thedynamo when operating to supplement 
the battery. In the working circuit is pla an automatic 
switch operated by an adjustable electro-magnet which )s 
located in circuit between the dynamo and battery. When the 
proper current is flowivg from thedynamo, the switch is closed 
and the section of the working circuyy to be fed by the dynamo 
is cunnected; but the moment such current from the dynamo 
fails, the switch opens and the dynamo section of the working 
circuit is disconnected. This avoids possible injury to the bat- 
tery. See lustration. 


391,670. Galvanic Battery; R. D. Wright, Kirkwood, 


Mo. Application filed May 14, 1888. For description see page 


, this issue. 


394,697. Telegraphy; P. F. Jamieson, Batavia, Obio. Ap- 
preteen filed bept. 24, 1888. The object of the invention is 
provide a telegraph system in which the key used in sending 
messages will automatically close :be circuit as soon as released 
by the operator, thereby avoiding the necessity of switches and 
the inconvenience arising from leaving the line open. 


394.728. Indicator for Electric Circuits; Oliver B. 
Shailenherger, Rochester, Aer to the Westinghouse Elec- 
tric Company, of Pittsburgh, Application filed Oct. 11, 
1888. The invention consists in so organizing two scienoids 
and their respective cores, that when one core is in a position to 


be acted upon by its solenoid with a maximum effect, the other 
core is approaching a corresponding position with reference to 


its solenoid, and as the first core passes beyond the point of 
maximum effect, the second core reaches ice position of maxi- 
muta effect, so that the increase of attraetion upon one core 
will compensate for the decrease of attraction upon the other 
core. See illustration, 


304,735. Electro Magnetically Propelled Vehicle; 
aa, Stevens, Bostou, Mass. Application filed Aprii 

19, 1888. Ciaim: The combination, in an electro-mag- 
neticaliy propelied vehicle, of a series-wound motor, a main 
battery for supplying the current to rua the motor, a main 
switch for controlling and varyipg the current supplied by the 


battery, a speed switch adapted to vary the strength of the 


A rotating radial arm is pivoted at the centre. 


BY SECONDARY 


field magnets of the motor. and a supplemental battery adapted 
to be connected with and disconnected f1om the field cvils of 
the motor by the switches. : 


$394,784. Electric Signaling Apparatus ;.G._ F. Milli- 
ken, Boston, Mass., Ass:gnor to the Gemewell Auxitiary Fire 
Alarm Co., of same place, Apvlicativn filed June 21, 1883. 
An electromagnet in a normally open circu't, the same being 
provided with an armature retracted tu a position intermédiate 
between its extreme frout and rear limits, so that wnen the 
armature is at rest the circuit which passes through its magnet 





894,897. CONNECTOR FOR SECONDARY BATTERIES. 


helices, u battery, the armature itself, and through vibra ting 
contacts at the rear limit shall remain open, 


394,791. Electric Arc Lamp; R. Shefbauer, Dresden, 
Germany, Assignor to. Weber & Scheibauer, of same place. 
Application files April 7, 1887. This lamp is capable of oper- 
ating in any position, whether horizontally, vertically or otber- 
wise, and with the controliing mechanism at either end, and 
which, uoderthe influence of vibrations, shocks or other dis- 
turbing operations, such as arise upon locomotive engines and 
on board sbip and otherwise, will not interfere with the quiet 
burning of the lamp. 


391,797. Collector; John Tregoning, Lynn, Mass. Appli- 
cation filed Sept. 12, 1888, The invention consists in collector 
rings composed of three pieces of metal, which pieces are of 
peculiar shape and easy construction... Designed especially for 
dynamos.employed io electric welding, 7. e., for heavy cur- 
rents. 


394,807. Electro Therapeutic Tool Holder; A. H. 
Bacon, Webster Groves, Missouri. Application filed: Nov. 5. 
1888. Consists, mainly. in incorporating in a tool. bai.die an 
electric battery having conductors leading therefrom and so dis- 
posed about the handle and provided with such electrodes as to 
ennble an electric current to be transmitted through the band 
while manipulating tbe tool. 


(1) 394,818. (2) 2394819. Dynamo-Electric Ma- 
chinery; (has. 8S. Bradley. Yonkers, N. Y. Applications filea 
July 25, 1887, and Jan. 10,1888. (1) The armature is con- 
strucied so that it reaches out to the faces of the pole pieces and 
entirely fills the cylindrical armature space, whereby the arma- 
ture core is as nearly in contact with the pole pieces as is prac- 
tical for its rotation, and the copper conductors or windings 
are sunk in grooves formed lengthwise in the periphery of the 
core. By properly proportioning the projecting iron ribs left 
between the grooves on the iron drum the inventor finds that 
all eddying or lecal currents in the bars are to a large extent 
prevented. See illustration. (2) In a bar armature bitur- 
cated end connectors having greater heat conducting and radi- 
ating capacity than the bars. 

(1) 394.832. (2) 394,833. Telephone Systems; Jobn 
F. Casey, St. Louis, Mo. Applications filea April 9, 1888, and 
Aug. 7, 1888. (1) Theinvention consists in an extended call cir- 
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894,818. DyNAMO-ELECTRIC MACHINERY. 


cuit between central offices, which is provided with one or more 
operators’ outfits, and also in providing the switch-boards at 
said central offices with & trunking section or devices and means 
whereby trunk connections ean be quickly made at each 
office. (2) Claim: The combination, with a telephone exchange 
system having talking circuits and call circuits mdependent 
thereof of an electrical connection between an7 of said cail 
circuits and one or more of the talking circuits, whereby when 
any of the call circuits become impaired the independent talk- 
ing circuits may be used as call'circuits. 


(1) 394,837. (2) 304,838. Conveying Electric Fnerzy; 
S. Z. De Ferranti, Hampstead, England. Applications filed 
Sept. 24, 1S88. (1) The end of the cable is led around the in- 
sulator and. back to a clip through‘an eye in which it isthreaded, 
and it is then led to the metal head of the insulator aud elec- 
trically connected with it, The clip is made to embrace the 
conductor, and is shifted to’such a position as is requisite to 
give the desired tension in the span, (2) The cable 15 connec- 


ted with the supporting wires by links of leather such as to be 
instautly destroyed by the heat of au arc if formed jn its vicin- 
ity. ' 


seit SSISSES epee npg anes 


394.839. Magneto Generator for Fire-Alarm Cir- 
cuits; William L. Denio, of Rochester, N. Y.. Assignor of 
two thirds to Daniel B. Piatt and He bert L. Bu hnell of same 
place. Apptication filéd July 13, 1888. A magneto generator 
embodying a field magnet and an armature. a motor fur ro- 
tatinz the armature, a stop for bo'ding it in check, and a joint 
embodying a readily fusible material for holding the stop in 
position. " 


(1) 394.880. (2) 394,881. Flectric Meters; A. Recken- 
zauv and James A. Peniz, of Philadeiphbia, Pa. \ Appli ation 
tiled Jan. 20, 1888. For description, see page 338 tuis issue. . 


39.883. Dynamo Electric Machine; George W. Rieth- 
mann. Denver, Col. Applicaton filed March 10, 1888. A 
field core and polar extension, cast in one piere and divided by 
breaking at or near the neutral line, means for uniting there 
separated parts, a field coil upon the core, a revolving aima- 
ture and a commutator. 


394.887. Electric Locomotive; 8. H. Short, Denver, 
Colo., Assignor to the United states E ectric Comrany. of same 
place. Application filed Oct. 23, 1886. 1n this locomotive the 
mo'or is mounted on a frame iosuiated from the vehicle. A 
change in the direction of running 1s effected by changing the 
gearing instead of reversing the motor. 


894,892. Portable Electric Welding Apparatus; 
E:ibu Sbhomson, Lynn, Mass. Application filed Aug. 16, 1888, 
The general object of t1e invention 1s to provide a portable 
appaia‘tus which may be u:ed in welding sections cf lead pipe 
or iron tugetber, forming joints between wires and similar op- 
erations under conditions where the joint or weld must be made 
with the objectsin the place which they will permanentiy oc- 
cupy. 


891,897. Connector for Secondary Batteries; H H. 
Wiegand, Baltimore, Md. Applicaticn filed April 17, 1888. 
The clamp tor connecting the terminals is designed to unite 
them in such a manner that the fluids of the battery cannot 





394,728. INDICATOR FOR ELECTRIC CIRCUITS. 


youstente and corrode tbe jo‘nt, and thus impair the contact. 
t consists of a frame composed of any suitable insulating ma- 
terial or of metal coated with an insulating substance, or with 
an alloy similar to that of which the gri s are composed. With- 
in the opening of the frame are located two blocks of insulati 
material, one fixed against the end of the frame and tbe othe 
movable in suitable ways formed in the frame. A screw bav- 
ing a cross-bead passes through a bole in the end of the frame 
without touching, and works in a fixed nut formed of the seme 
kind of metal as the screw, but insuiated from the frame. The 
inner end of the screw abuts against the movub'e block and is 
adapted to force 1t against the tixed block. See illustration. 


394,905. Armature Core for Dynamo Electric Ma- 
chines; W.S. Belding, Chicago, lil. Application filed Jan. 
24, 1888. The object of the inventicn is to produce a biank 
with whicb may be built interlocking segments or sections of 
an armature, which sections when combined shall form an 
armature which is symmetrical throughout. The blank is cut 
in thin strips from sbeets of material. and a number of them are 
united to form a section or segment of the armature. and two 
or more sections are interlocked at their meeting ends to con- 
stitute the armature, 


394,914, Telephone Exchange System; George F. 
Durant, of St. Louis, Mo., and Henry L. Bailey, of Brooklyn, 
N. Y.: Cornelia A. Bailey, administratrix of Henry L. Bailey, 
deceased. Application filed May 10, 1888. Invention consists 
in provid:ng operators atthe central station of a telepbone 
exchange system having equalized lines and bell magnets, with 
an arrangement of signaliug circuits and circuit controllers, 
that the operators at tne central station may know when any 
line is in use or not left in its normal condition. 


394.925. Electric Pash Button; Andrew J. Hoyt, Phila- 
delpbia, Pa., Assignor of one-half to F. Hoyt, of same place. 
Application filed May 17, 1888. The object of the invention 
is ty so construct an electric push button that the signal will 
only be given when the button 1s being depressed, the signal 
ceasing when the buttou has reached the limit of its inward 
monement and failing to sound on the backward movement-of 

e button. 


$94,946. Electric Circuit; John B. Wood, Montreal, 
Cauada. Application filed May 21, 1887. This iyvention has 
reference to certain improvements ia the circuits used in te.e- 
phoning and telegraphing, by which, without the use of a 
ceutral office, electrical connections may be made between any 
two of tue stations connected therewith; that is to say, in the 
same circuit, and disconnected at will without calling an 
other station or location than the one desired, which will ena 
a large number of iust-uments (each instrument being ma 
different locatior) to be attached uvon the same circuit, and 
any one instrument at any station or location may be connected 
with any other instrument at apy other station or location in 
the same circuit at will. - i 















ss Bae 


a ‘VOL. XIl,—No 26. 
ight 1888, by W. J. Johnston eee 


Teor. ‘ 
: PERFORATED] 
m™ LEATHER 





a 

S 5 aaa 
A, _ |. deseription. 'W: bs 

ay & 

XO 








DYNAMOS. 

; Prevents 
AIR CUSHIONS. 
CHAS. A. SCHIEREN & co.,|, 


5-51 ats sone 



















oe work: 45 


ateegs: <8 foutth Canal aaeeee: ; 
Philadel 226 rth Third Street. 
‘Boston : 86 F ral Street. 





Chicago Agent, pons Bey Burdick, 68 Comatose Building, Chicago. 
Agent, W. F. Collins, 624 Atiantic Ave., Boston. 


THE CALENDER INSULATING AND WATERPROOFING. CO, 
Telephone Building, 18 Cortlandt Street, New York. 


ANUFACTURERS 
BITITE AND TRINIDAD INSULATED winks AND’ CABLES. 
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ELECTRIC LIGHT WIRES OF ALL SIZES A SPECIALTY. 


THE BALD ALDWIN GAS ENGINE. 







ee Running GAS ENGINE ever 
Especially Adapted for 
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Alfred F. Moore, 


MANUFACTURER OF 


Insulated Electric Wire, 
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ic Light Line Wire, Field 
lect, 2 ie Wire, Armature 
ire, Offes, Magnet 
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tor Wire. 
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200, 202 and 204 North Third Street, PHILADELPHIA, 
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No Heat Required. For Sale at all Supply Stores. 


NEW ORE Peg scene WIRE ‘00, eptoman, 
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ireo's Self- “Adjusting Leather Link Belting, 


PATENTED NOV. (6, (886. 
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PHILADELPHIA. PITTSBURGH. 
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25 Park | Place, New York. 


Elevators and Hoisting Machinery:| Bape and “Insulated Wire. 


nee Copper Electric Light Line Wire, handsomely finished, highest condue- 
tivity: 

Copper Magnet Wire, Flexible Silk and Worsted Cords, for incandescent Lighting. 

Lead Covered Copper Wire, for Inside Use. 

Round and Flat Copper Bars for Station Work. 

Insulated Iron Pressure Wire, Patented Barbed Copper Lightning Protector Wire. 


THOMAS L, SCOVILL, New York Agent. 
J. L. BARCLAY, Selling Agent, ‘The Rookery,” Chicago, IL 
FACTORIES: WATERBURY, CONNECTICUT. 
Agents _ 


for Solid Carbons for Eleotrio Lighting. 
INDIA-RUBBER & GUTTA- A-PEROHA INSULATING C0, 
ALL KINDS OF INSULATED ' WIRES AND CABLES. 


Guaranteed satisfactory services under ae 
Chamical Works, Paper Mila, Dye Works Coal Mines, etc a oe bead. . Brecielly aangmet 


Prices and and sampies on application at No. 150 Shand 3 Street, New York City. 
2 MURS a ea UR OR RR mR 
THE SIMPLEX ELECTRICAL COMPANY, 
828 Washington St., Boston, Mass. 


Insulated Wires from No. 20 to No. 0000 for Electric Lighting, Power 
and Rallway Purposes. 


FRESH TESTIMONIALS 


TO THE 


SUPERIORITY OF SIMPLEX WIRE, 
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aa INSULATIXG Anrican Electrical Works, 


MATERIALS 





sates <> F. mama 


Of all kinds, cspecially adapted 
for insulating pur 
ee assortment oO 


TO 
BEESWAX, " aPaALTOM, 
ETC., ETC 


For low prices and sam uples ap ap- 
ly at headquarters, 122 


ITREET, N. 
F. G. STROHMEYER & CO, 


“THE WELLINGTON BELT HOLDER PROVIDENCE, R. I., 


Manufacturers of Patent Finished 
Lately improved. 


sx cv nie or] LGulated Electric Wires 


belts. Exceeding: | Telephone and Incandescent Cords. 


woartoe =) ELECTRIC LIGHT WIRE. 


chine _ stops. 
Easily operated.| Magnet Wire, Patent Rubber-Covered 


Thousandsin use | Wire, Lead-Encased Wire. Flex- 
The cost one ible Cordage, Office and 
fourth or less Annunciator Wire. 


seat oo spprovai| QNOGTgTOUNG and Aerial Cables. 


Permit us 


quote you prices. NEW YORE OFFICE: 18 Cortlandt St. 
W. R SANTLEY. Wellingtor, Ohio P.C. ACKERMAN, Agent. 


~ HARD RUBBER. 


ALL KINDS OF HARD RUBBER GOODS MADE TO ORDER. 


HARD RUBBER BATTERY CELLS AND ELECTRICAL WORK ASPECIALTY. 
M. C. CHASE, 84 Market St, CHICAGO, II. 


aaa 


_ This material is composed of the well-known mineral Asbestos, combined with water and acid 
proof materials, molded and pressed into almost any desired shape and then vulcanized. It is 
superior in many r ts to other materials of a similar nature on account of its resistance to heat, 
acid and alkalies, and asa non-conductor of electricity. For electrical plates, rings, washers, etc.., 


it is unsu 
Ww. JOHNS MANUFACTURING COMPAN Y;, 
SOLE MANUFACTURERS OF 
Hu. W. Johns’ Asbestos Millboard, Sheathings, Building Botte: Fire-Proof Paints, 
Liquid Paints, Asbestos Roofing, Etec. 


87 MAIDEN LANE, NEW YORK. OHIOAGO. PHILADELPHIA, LONDON, 
SEND FOR CIRCULARS OF 











THE SCHENCK BELT-HOLDER & SHIFTER 


TO 


Conn., New Haven, F. C. Cannon Mfg. Co. } ¥ Y., Albany, Fairbanks & Co. 

Cal., San Francisco, West Coast Elec. Light & Con- . Y., Buffalo, The John T. Noye Mfg. Co. 
struction Co. | N vA ‘City, Fairbanks & Co., 311 Broadway. 

Colo., Denver, epdze & Bolthoff Mfg. Co. F ane & Kimball, 17 Dey street. 

Colo., Leadville, H. B. Slater. The E. Greeley & Co., 5and 7 Dey street. 

Ga., Augusta, Geo. R. bombard & Co, Leonard &.McCoy, 118 Liberty street. 

TlL., "Chicago, Saginaw Mfg. C _H. A. Rogers, 19 ohn street. 

Iowa, Sioux C ity, Sioux City Fay. & Mach. Works. | N. Y., Rochester, J. S. Graham & Co. 

Maine, Gardner, P. C. Holmes & Co. N. Y., Utica, Munson Bros. 

Mass., Fitchburg, Rollstone Machine Co. | Ohio, ‘Clev eland, Fairbanks, Morse & Co. 

Mass., Springfield, Homer, Foot na Co. Ohio, Hamilton, The Black & Clawson Co. 

Mich., Saginaw, Saginaw Mfg. Pa., Philadelphia, Berry & Orton Co. 

Mich., E. Saginaw, F. B. Wig: = ‘& Co. H. B. Smith Mch. Co. 

Minn., St. Paul, N. W. Elec. Const. & Supply Co. Thos. P. Conard. 

Minn., Minneapolis, ( ‘ooley & Vater. Pa., Pittsburgh, U. Baird Mac hinery Co. 

Mo., St. Louis, N. O. Nelson Mfg. Co. Wis., Milwaukee, Edw. P. Allis & Co. 

Neb., Omaha, Brownell & Co. Wis., Milwaukee, Wilkin Mfg. Co. 

Neb., Omaha, Davis & Cow io Iron Works. 


DO NOT BE DEC 


BY IMITATION S MARKED 








from size No. 1 and size No, 2 
lt has no reference whatever to the quality of the Battery. 


TRADE 


THE CELEBRATED GQNDA is te 


MARK. 





ably superior in efficiency and durability. 


DO NOT .BE IMPOSED 


GENUINE GONDA POROUS CELL 
BATTERY, COMPLETE. 


zine with our cell unless it is stamped with the word Gonda. 


THE LECLANCHE BATTERY COMPANY, 













LECLANCHE DISQUE OR DISQUE LECLANCHE. 


The term “‘ Disque” was formerly used by us to designate a certain size of cell, as distinguished 


It is unlike any other Porous Cell Battery made, or by whatever name called, aud is immeasur- 





HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes and 
cticable. aang oo Receivers, eostters Rubber Hook iilectel Window fun Lg 
teed game ttery Cells, Battery Syringes ". Gitike hae Manu- 


“RYE BUTRER,HARD RUBBER COMPANY. 


LEATHEROID! 


THE BEST SUBSTITUTE FOR HARD RUBBER FOR ALL ELECTRIC IN- 
SULATING AND MECHANICAL PURPOSES, COSTING LESS THAN 
ANY OTHER INSULATING MATERIAL OF ITS CLASS. 
furnished in Sheets and Tubes of ber thicknesses. Experimental Work done to order. Rend 

for samples and prices 
THE LEATHEROID NOVELTY co., 108 LINCOLN STREET, BOSTON. 


Please mention this paper. 


VULCANIZED FIBRE. 


THE ONLY ORIGINAL SUBSTITUTE FOR HARD RUBBER. 


Adopted by the leading Electric 4 Companies and Manufacturers of Electrical Apparatus in 
United States and Europe, being a better non-conductor, lighter and more durable 
at half the cost. Send for samples and Price List. 


VULCANIZED FIBRE COMPANY, 
Wilmington, Del. New York Office, 14 Dey Street, 


WILLIAMS & PorTtTerR. 


15 CORTLANDT ST., NEW YORK, 


ENGINEERS AND CONTRACTORS. 


STRAIGHT-LINE ENGINES. 


1864. THE ORIGINAL INVENTOR OF EXHAUST HEADS, 1884, 


W. C. = “A.” or Improved Steam Condensing Vacuum are Pipe Head 














A Perfect success. Patented July 4, 
- 1876; May 13, 1884; August 12,1884, Re- § 
issued July 8, 1884. Canada Putent, No. ia 

20,554, Escape dry. This head GuARAN 
TEED to completely stop all water, grease, 
etc., which is emitted from outlet of 
exhaust pipes. Saves walls, roofs, etc. 
A great saving of water. No back pressure. 

Head-~ sent on trial; if not satin- 
factory to be returned at my ex- 
pense. 

; Over 900 is use in Chicago alone. 1 also manufacture my Patent Cheap or “ B”’ 
Head, having the same inside combination as head which took First Medal at 
the National Exposition of Railway Appliances at Chicago, 1883. For Circular and 
Price List sendto W. ©. LYMAN, 48 Michigan Street, Chicago, Ill. 


RK. EK. GARVIN & CO., 


Office and Works: 139-148 Centre St., New York, 


~ ACHINISTS. MANUFACTURERS AND DEALERS 


| Milling Machines, Drills, Lathes, Cutter Grinders, Profilers, Gear Cutters, Milling Cutters, Slide 
Rests, Tapping Machines. Gear Cutting and Index Drilling done to order. 


LARGE AND SMALL UNIVER | | HAND LATHES, with Hardened and 


g 7 
SAL MILLING MAOHINES. ~ $8 | “a peo en 













Lately improved by putting on Back Step for 


taking thrust. 








Weight, Large Machine, 
Small 
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Gentine Battery 





GENUINE GONDA POROUS KUREKA PRESSURE KEGULATU . 


CELL AND ZIXC 


UPON 


ie. yee, sensitive "Damper R 
orks within one pound, 





; ; € , , For Hegulating Pressure ou 
Ele« tree Bae and other 
ngines. 
{nsist upon being furnished with the Genuine Gonda Porous Cell, and if your dealer does not keep it send to us direct for prices, Do not. use any 


149 WEST EIGHTEENTH STREET, NEW YORK. 


Tt. KIELEY, 
9'o 11 West Thirteenth St., New York, 
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Ei! HUNTEHR’'S 


Patent Friction Clutch Cut-off Couplin 
Clutch Wor ks For CONNECTING and DISCONNECTING & ip B 


lines of SHAFTING, WATER-WHEELS, 
STEAM ENGINES or other Machinery 
CLEVELAND, O. | without SLACKING 


speed of motive power. 












EA conceteseecr Rew yore. — | PRICTION CLUTCH PULLEYS 


RICAGO: MINNEAPOLIS: 
CHICAGO net. 30S Renate Building. | STARTING and STOP- 


KANSAS CITY: 1,221 and 1,223 Union Av | PING machinery with- 


ELECTRIC LIGHT PLANTS |°" 
Designed, Erected & Furnished. SHOCK or JAR. 


"| eee UNTER & SON, 


mission Machinery. 
North Adams, Mass. 


OSPRANDER'S N&W IRON BOX KLECTRIC BELL. 
a SCHAEFER ELECTRIC MFC. CO. 
Incandescent Lamps from 10 to 100 Candle-Power. 3 








And Bells, 
Pneumatic Speaking & 

Tubes, 
Whistles, ete. 





Oral, Electric, 
COMPLETE INSTALLATION OF INCANDESCENT PLANTS. 





Annunciators | 'p. 0. BOX 3068, BOSTON, MASS. = FACTORY AT CAMBRIDCEPORT- 
W.R. OSTRANDER & CO., 21, 23 & 25 Ann Street, New York. ESTIMATES FURNISHED ON APPLICATION. 
Factory : DeKalb Avenue, near Knickerbocker, Brooklyn, N. Y. 









18 Vesey Street, New York; 130 Washington Street, Chicago. 


ne 


VIADUCT MANUFACTURING COMPANY, °770 AS, ENGINE WORKS, sa 








BALTIMORE, MD. SIZES, 1 TO 100 HORSE-POWER. 


HORIZONTAL, VERTICAL, TWIN OYLINDER. 


We will contract to furnish Incandescent or Arc 
Electric Light Plants with ‘’ Otto” Engines, guarantee- 
ing results. 


Magneto Bells to take the 
place of nee Bells. 

Cheaper, everlasting; they 
do not get out of order. — 

Do not be annoyed with a 
battery failing at a critical 
moment. 

Write for prices. 





THE TIDE BNGIN F. 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


AUTOMATIC CUT-OFF ENGINE 


IN THE WORLD. 


Magneto Extension Bells. 
Hand Generators. 









& New York Office: Messrs. Fleming 
ma & Kimball, 17 y~ 4 St. 

New Engiand 0 ce: Messrs. John 
Post. Jr., & C0O., 70) Kilby St., 
BBaltimore Off 

altimore ce: Messrs. Thomas 
K. Carey & Bro., 26 Light St. 

MANUFACTURED By 


’ FOUNDRY AND MACHINE DEP’T. 


(Harrisburg Car Manufacturing Co.), 
HARRISRURE, PA, 


Headquarters for 

Everything Electrical. 

Pe ‘THE BARAGWANATH STEAM JACKET FEEO-WATER 
BOILER AND PURIFIER. 


Guaranteed to Boil the Water by Exhaust Steam. 









THE BARAGWANATH LIVE STEAM FEED-WATER 


SUPERHEATER AND PURIFIER 


Enables the Hardest Water to be Used. 


SEND FOR CIRCULARS. 


Wm. Baragwanath & Son, 


53 West Division St., Chicago, Ill. 
The Single-Acting and SELLING DEPARTMENT. 


UNITED STATES 
Controlled b 


Self-Lubricating Principles =" xezouse,cuemct, kane, « co. 














, : 97 Fifth Avenue, Pittsburgh. 
Mark the second great advance in Steam’ Engineering, and 156 and 158, Lake Street, ¢ la 
represent the highest type of M. R. MUCKLE, JR., & CO. (Rep. W., C., K. & Co. 
608 Chestnut Street, Philadelphia. 


FAIRBANKS & CO. 


COMMERCIAL ECONOMY. 7 'ittstzsmnen try som 


F. C. AYER (Representing F. & Co.) 
1619 Capital Avenue, Omaha. 
GEO. M. DILLEY & SONS (Rep. F. & Co. 
Pine Bluffs, ‘s Fachmone. ° = 


THE WESTINGHOUSE MACHINE 0, “"*"s2sssrsaasease 2. 


PITTSBURGH, PA BATTS Kreme 

remont Street, San Francisco. 
5 ° 33 and 35 North Front St., Portland, Or. 
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. ollege reet, Charl GC. 
yecPanemeaN Raed sete TONS BX o Bee: Meee: Samia, Se satay Reyor ntone, Atlan i. 
Mexico, Mexico (representing Aultman & Taylor Compan o Mansfield, 0): pg, OBT. ae een (Rep. The D. A. T. Co.) 

gers, 152 Quai de Jemmapes, Paris, France; Parke & y, 189 Olarence _— 
Street, fF 8. W.: H. Rudolph Koefoed & Co., Copenhagen, Denmark; Hi. DUDLEY COLEMAN & CO. (Representin 
¥. 5 avert Waar mene ; eo Girardino, Dresden, Saxony; Stevens, Cor- New Orleans, La. The D.A. Tt. Co.) 

a] : » N. Y., with houses in Panama, CO. A.; Lima, Peru; BEATING IMP. & MACH. rese 

Guayaquil, Ecuador; Buenos;Ayres, A. R.; Valparaiso, Chili. Dallas, Texe | “the Dp af, Oo 
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TH THOMSON FLUSTON 


MOTOR SYSTEM 


FOR THE 


ELECTRICAL TRANSMISSION OF POWER, 








MOTORS SPEED 


from one-half horse- Bil Constant under all 


power upward. variations in load. 





Thomson-Houston Electric Motor operating presses in printing office of Barry & Lufkin, Salem, Mass. 


Apparatus for Electrical Transmission of Power 
Mining and Engineering Operations. 


FOR ESTIMATES AND CATALOGUES ADDRESS 


THOMSON-HOUSTON ELECTRIC COMPANY, 


THE HATHAWAY BUILDING, 620 ATLANTIC AVENUE, BOSTON, MASS. 
115 BROADWAY, NEW YORK. 148 MICHIGAN AVENUE, CHICAGO, ILL. 
KIMBALL HOUSE BUILDING, ATLANTA, GA. 509 FOURTH STREET, WASHINGTON, D. C. 
503 DELAWARE STREET, KANSAS CITY, MO. 234 MONTGOMERY ST., SAN FRANCISCO, CAL. 

GLOBE BULDING, ST PAUL, MINN. 





Type revolving , double cylinder, Hoe Dade oeing, . printing press operated by Thomson-Houston Mawr, 
ce, Salem, Mass. 
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So much has been said in relation to PATENT DECISIONS, and we have been so urgently and repeatedly requested to refute the 


misstatements and misrepresentations of electrical companies, who have been in the habit of rushing into the press upon any and 


every slight pretext, that we have decided to give a brief synopsis of the facts. In the preliminary movements of the legal campaign 


which we have inaugurated for the protection of our patents, the defendants have pursued only dilatory and evasive tactics, notwithstand- 


ing their pretense of anxiety to have the fight conducted in an open field and the issue determined on its merits. The potent fact still 


remains that NO ONE OF OUR THREE HUNDRED PATENTS HAS EVER BEEN SET ASIDE OR ADJUDICATED IN ANY COURT 


OF LAW IN THE UNITED STATES. 


The decisions actually rendered in the courts of Europe and America are thirteen in number, of which ELEVEN HAVE BEEN 


IN FAVOR OF THE EDISON PATENTS and only two against them, and these two, as will be shown, were purely of a preliminary 


eharacter. 


FIRST.—The fundamental or “ filament” patent on the lamp 
has been sustained six times in Germany, after a very closely and 
hotly contested litigation, and in the face of the most stringent 
patent laws in the world. 


SECOND.—Some two years ago the English Edison Company 
brought suit against Woodhouse & Rawson, and after a bitter contro- 
versy in the English Court, Mr. Justice Butt sustained the Edison 
filament patent, and his decision, based as it was on a question of fact, 
has now become famous as establishing beyond question of doubt the 
priority of Edison’s right to the only commercially practicable 
incandescent lamp, viz., a “ FILAMENT OF HIGH RESISTANCE.” 


THIRD.—The defendants in the above-mentioned suits appealed 
from the decision of Mr. Justice Butt, but his decision was affirmed 
by the Appellate Court. 


FOURTH.—A suit was brought by the English Edison Company 
upon a patent which describes a process of building up carbon 
conductors by electro-chemical action. This suit was decided in favor 
of the English Edison Company, but the process is not now used in 
the manufacture of its lamp by the Edison Company in this country. 


FIFTH.—The recent decision of Judge Kay against the English 
Edison Company involved the “ filament’? patent, the same as was 
covered by the suits mentioned in the second and third paragraphs 
above, upon which patent all previous decisions, both in England and 
Germany, have been in favor of Edison... The adverse decision of 
Judge Kay will be immediately appealed from, and as the Appellate 
Court is the same which has already decided IN EDISON’S FAVOR 
ON THE SAME PATENT (see paragraphs 2 and 3 above), there can 
be little doubt but that the decision will be again in Edison’s favor. 


In this country no decision on this important patent has ever 
been rendered, and as the English decision could not in any way affect 
the patent in this country, the recent attempts, through the medium 
of newspaper interviews and correspondence and otherwise to give the 
impression that ANY Edison American patent is invalidated in 


consequence of Judge Kay’s decision bear the stamp of intentional 
misrepresentation. 


SIXTH.—In the suits brougnt by us against the United States 
Electric Light Company in the New York Courts, the defendants set 
up a plea that certain foreign patents upon the same invention had 
expired, and that, in consequence, the American patent is void. We 
demurred to this plea, but Judge Wallace decided against us, and the 
defendants will now be compelled to defend themselves against our 
next and more serious onslaught, in which we propose to prove that 
the foreign patents HAVE NOT EXPIRED. Even should we fail in 
establishing this question of fact, we shall then be prepared to show 
that, by a proper and equitable interpretation of the statute, the 
expiration of a foreign patent does not invalidate the American 
patent. This latter we hold to be an absolutely impregnable position, 
constructed of the material essence of all equitable law and common 
sense. It will be seen from the foregoing that, instead of having won 
the twenty-six suits, as is so audaciously claimed by the unscrupulous 
officers of the United States Company, they have merely won an 
incidental plea, which gives them a foothold upon the battle-field. 
The real fight has as yet not begun. 


SEVENTH.—In the suits brought by us against the Westinghouse 
Company, in Trenton, N.J., they moved to dismiss our bill on the 
ground that the old Edison Company (prior to its consolidation with 
the Isolated Company), in whose name the suits were filed, has, by 
means of that consolidation, not sufficient life to prosecute these 
suits. Judge Wales decided this point in our favor, and therefore 
the Westinghouse people are now compelled to meet the issue 
squarely. 


EIGHTH.—In the suits brought by us against the Thomson- 
Houston Company, in New Haven, Conn., after similar tactics were 
pursued, the claim was there set up that the new Edison Company, in 
whose name the suits were filed, had not sufficient title to maintain 
them. Judge Shipman decided this point in our favor, and the 
Thomson-Houston Company are, therefore, now compelled to a.- 
.wer the charge of infringement. 


EDISON ELECTRIC LIGHT CoO., 


By EDWARD H, JOHNSON, President. 


i6 & 18 BROAD STREET. NEW YORK. 
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H. B. COBB, President. J. NEWLiIN GAWTHROP, Vice-President. Cc. F. THOMAS, Secretary and Treasurer. 


COBB VULCANITE WIRE CO., 


WILMINGTON, DELAWARE, 


SOLE MANUFACTURERS OF 


FLEXIBLE HARD RUBBER INSULATED WIRES AND CABLES 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE PURPOSES. 


We would respectfully cali the attention of Eiectrical Companies, their superintendents, and electricians in general to our Insulated Wires for 
Electric Lighting, Telegraphy and Telephony, which are especially adapted for underground purposes. By their use all the objections now 
experienced with wires underground can be overcome. Our insulation is Hard Vulcanized Rubber, made under an entirely new process, which 
renders it strong, durable and flexible. 


THE POINTS OF SUPERIORITY WE CLAIM FOR OUR WIRES AND CABLES ARE: 


FIRST.—HIGHEST PERFECTION IN INSULATION. 
SECOND.—LOWEST INDUCTIVE CAPACITY. 
THIRD.—DURABILITY, STRENGTH AND FLEXIBILITY. 
FOURTH.—THE INSULATION IS CAPABLE OF STANDING 250 DEGREES OF HEAT WITHOUT INJURY, AND 
IS NOT AFFECTED BY FROST OR EXTREME COLD. 
FIFTH.—GASES FOUND IN UNDERGROUND CONDUITS WILL NOT AFFECT THIS INSULATION. 








Samples of the wire, estimates and any further information will be promptly 
furnished on application. Correspondence solicited. 


COBB VULCANITE WIRE CO.. WILMINGTON, DEL. 
NEW Automatic Cut-Off 
fs vast: New Haven Glock Co,, 


SAFETY STEAM FOUR Siz 


e ) Cyl. = Le, 29 MURRAY ST., Cor. Church St., N. Y., 


POWER C0, . = : — et 10 sical 
Burglar Alarms, House 
Calls, Electric Bells, 


PUSH BUTTONS, GAS LIGHTING MATERIAL, Ete. 












Builders of 


HIGH-GRADE 


Steam 


Engines 


and 


Boilers 


for all 


Purposes, ioe 


High-Speed Vertical Automatic Out-Off Electric Light Engine. > 


E. T. COPELAND, Ceneral Agent, 


309 CORTLANDT 8T...NEW YORK, 





SEND FOR CATALOGUE AND PRICE LIST, 








THE ELECTRICAL WORLD. 





NEW YORK, 


MANUFACTURERS OF THE 


CHiIlFi BRAT HD 


Sawyer-Man Incandescent 


ELECTRIC LAMP. 


HIGH EFFICIENCY. LONG LIFE. NO BLACKENING. 












: PRICES 
WRITE LAMPS MADE TO 
FIT SOCKETS GREATLY 
FOR ‘OF ALL | 
MANUFACTURES. REDUCED. 


PARTICULARS. 
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WESTINGHOUSE ELECTRIC CO, 


PITTSBURGH, PA. 


Manufacturers under Patents and Applications for Patents controlling the sale and use of Alternat- © 
ing Current Electric Lighting Apparatus and Distributing Systems. 








The success of the Alternating Current system of Electric Lighting is demonstrated beyond 
question. 


Note the sale of 132 Central Station plants by this Company, aggrega- 
ting a total generating capacity of 240,000 sixteen candle-power lamps, within 
the brief period of twenty-four months, together with the fact that of these 
(32 Central Stations 38 have increased their plant since starting. 





IMPROVED LAMPS. 


By reason of an improvement inthe manufacture of lamps which has been secured for the exclu- 
sive benefit of the users of apparatus furnished by the Westinghouse Electric Company, this com- 
pany will guarantee from its apparatus and lamps 5O per cent. mors light from a given expenditure 
of power (fuel) than can be obtained with any direct current system. 





ALTERNATING CURRENT METERS. 


This Company’s Meter measures the whole current by a positive mechanical movement. 
It registers directly in lamp hours and indicates by dials hkea gas meter. It is not affected by 
temperature or local conditions. 





_ ALTERNATING CURRENT MOTORS. — 


Highly efficient. Nave no commutators or brushes, and can be started, regulated and reversed 
without breaking a connection. 














‘Small Motors for use_on Existing Aerating Circuits of this Comoany, 


EE A 
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THE EDDY ELECTRIC MANUFACTURING CO,, 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS 


In all sizes, from 1-2 H. P. upward. High Efficiency, Perfect Regulation, Superior Workmanship, 
Ease of Management, Remarkable Simplicity, Etc. 


DYNAMO- ELECTRIC MACHINES 








FOR 
nos ELECTROPLATING, ELECTROTYPING, COPPER REFINING, ETC. 
=<) NO REVERSING. NO WATER. NO NOISE. NO SPARK. 


=2. SATISFACTION GUARANTEED. 
©” THE EDDY ELECTRIC MFG. CO, - - ~ Windsor, Conn. 


PHILADELPHIA: W. C. McINTIBRE & CO., AGENTS, 506 COMMERCE STREET. 


NE WENGLAND BUTT CO. : CLEVERLY ELECTRICAL WORKS, 


PROVIDENCE, R. lL. 1,018 CHESTNUT ST., PHILADELPHIA. 


mama pep hed GREATLY IMPROVED ECONOMY PUSH BUTTON contccs. 


BRAI D i NG M ACH | NER Y Neatness, Certainty of Contact, Convenience in Attaching 


Wires, and Reliability. 
FOR COVERING 
Telegraph, Telephone, ELECTRICAL SUPPLIES IN GENERAL. 


anp NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
Electric Light Wire. IN USE OVER 1,000. 25 TO 1,000 H. P. 

























These Engines are the combined result of long oper 
ence with Automatic cut-off regulation and most ca 1 
revision of all details. They are cesigned and e 


° : Cua cs E 5 cor vaheaiee speeds. Highest attainable Economy in 
Single and Double Winders) Cm emer, S32 Consunion tt superiorrepulacion guarentec. 
ano a ee cers “to practical 
BRek ee ee. | areas buckeye Engine Oc., salou, Onto. 
— —- = *9 ® 
Sales impson, No. 18 Cortlandt e. 301 Telephone Building, New York City; G. §, 


OF EVERY DESCRIPTION. 
Wormer & — eon. ase, St. Louis, Mo.; and N. W. Robinsop, corner Clinton and Jackson Ste. 


For Silk Worsted and Cotton Braid | cess. ™. 


me a ersosurr. _ ll & Co. 
POND ENGINEERING CO. nome ¢ cae 


ENCINEERS AND CONTRACTORS. 





Complete Steam Plants for a Light and Power. ee 

Engines, Boilers, Furnaces, Grates, Heaters, Pum Pipe Work, Belting, etc., designed AvTomarTic ENGINES 
th special reference to the eee FFICIENCY 

Our Extended eesiediat Enab us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. BOILERS, ETC. 











ST. LOUIS AND KANSAS CITY. Complete Power Plants Furnished 


PORTABLE TESTING SET =o 


SAL EN hotarersof Bawhide Belting in the Oountry 
ELECTRICAL ENGINEERS, The ONLY Manufac g 


eee eS AeD TELEPHONE INSPEC- THE CHICAGO RAWHIDE MFG. CO. 








TOILECTHIG BELL FITPEME MANUFACTURERS OF 
tome 8) 6 (RAWHIDE BELTING 
” ‘two coils - fe . > 18 ‘ 
“ threecoils- - - - - 16 
WE ALSO MANUFACT THE BEST DYNAMO BELT MADE. 
THLEPHONE SWITCHBOARDS, LACE LEATHER ROPE AND OTHER RAWHIDE. 
ANNUNCIATORS, BELLS, PUSH-BUTTONS, BTO. GOODS OF ALL KINDS BY KRUEGER’S PATENT. 
Correspondence Solicited. This Belting and Lace Leather is not affected by steam or Dampness ; bas more grip than any other ; 


never becomes hard ; is stronger, more durable, and the most economical Belting made. The Rawhide 
GLOBE ELECTRIC CO. , | rope tor round Betring Transmission is SUPERIOR TO ALL OTHERS. 


46 SOUTH WATER STREET, CLEVELAND, O. 75 OHIO STREET. CHICAGO, ILL 


— PATENT “K. K.” LINE WIRE. 


FOR HLECTRIC LIGHTING, 


TELEGRAPH AND_ TELEPHONE, 








MANUFACTURED BY 
HOLMES, BOOTH & HAYDENS, 25 Park Place, New York. 
J. L. BARCLAY, Selling Agent, **The en. Chicago, Ill. FACTORIES: Waterbury, Conn. 


0s. L. SCOVILL. New York Agent. 


INSUATED Kir ROOTS WATER TUBE SECTIONAL STEAM BOILER, 














SAFE, ECONOMICAL, DURABLE. CBLEIRS Ensign, s 
ester. 
wor a COLD SURFACCS. ADOPTED BY THE ELECTRIC LIGHT COMPANIES CHAS. E. ASHCROFT, 
& Brown Co. nce of Cincinnati, Louisville, Columbus, St. Paul, €0 Mason Ponty rete Hass 
__ RUS ae SS ON Tea: aC Detroit, Philadelphia, Jersey City, 149 Bet . foe Pa. 
DR. JEROME KIDDER’S 2 sada se” 
ont somes Bulldinee Cincinnati, O. 
ELEOTRO-MEDIOAL APPARATUS Corn Ex , Minneapolis, Minn. 


T. B. PA 
For Physicians, Surgeons and rene Cee, 
Bend for a Catalogue and mention Tas E 


AT peentepor ABENDROTH & ROOT MFG.CO,, | o~seFesio 


0 Sresawere Woy. Reoot’s Sectional Safety Bolier. 28 Cligt Street. New York. , Ohattancoga, Tean, 
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The Edison United Manufacturing Co,, 


MANUFACTURERS OF AND CONTRACTORS 


FOR INSTALLATION OFT 


INCANDESCENT ELECTRIC LIGHT PLANTS. 


ISOLATED PLANTS CENTRAL STATIONS. 





ESTIMATES AND SPECIFICATIONS FURNISHED. 


69 FIFTH AVENUE, NEW YORK. 


ARTISTIC ELECTRIC LIGHT 


AND 


COMBINATION FIXTURES 


OF ATI KINDS. 


New York, call the attention of the PUBLIC and the MANAGERS OF ELECTRIC LIGHT COMPANIES to the fact 








Bergmann & Co,, 


that they have added another large and WELL-EQUIPPED FACTORY BUILDING to their former premises. This addition has been neces- 
sitated by the unexampled success and favor with which their WORK AND PRICES of ELECTRIC LIGHT and 


COMBINATION FIXTURES have met; and in soliciting the favor ot an opportunity to bid on all kinds and 






classes of such goods, both for PUBLIC and PRIVATE USE, they confidently refer to their past customers, and 
‘F. solicit the closest scrutiny of the ARTISTIC EXCELLENCE, MECHANICAL EXECUTION AND LOW PRICES of 
their SAMPLES and sitatiuel which wil] be furnished on application to any one desiring ELECTRIC LIGHT 
AND COMBINATION FIXTURES. 


Being the PIONEERS in the business of manufacturing both FIXTURES and APPARATUS for ELECTRIC LIGHTING, BERGMANN & 
0. have at once the LONGEST and most VARIED EXPERIENCE in all the requirements pertaining to such manufacture, and the most 
COMPLETE FACILITIES for securing that perfection of the ELECTRICAL DETAILS of the same which is necessary to FILL these RE- | 
QUIREMENTS in such a way as to PREVENT the CONTINUAL ANNOYANCE and DANGER CONSEQUENT to the USERS of ELECTRIC 
LIGHT and COMBINATION FIXTURES on any variation theretrom. 

SHOW ROOMS, NO. 65 FIFTH AVENUE, NEW YORE. 
PRINCIPAL OFFICE AND WORKS, Nos. 292, 294, 296 and 298 Avenue B, and 539 East Seventeenth Street. ! 
ANNEX FACTORY, Nos. 457, 459 and 461 First Avenue, New York. 


Address BERGMANN & CO., 292 Avenue B, New York, 
T. W sWilmarth &\Co.,§227State St., Chicago. Ill., Agents for our Fixtures in the Northwest. 





xii 





THE ELECTRICAL WORLD. 





DECEMBER 29, 1888. 








Charles J, Kintner, 


No. 45 Broadway, New York. 


ELECTRICAL EXPERT IN PATENT CAUSES, 


Electrical Patents, Domestic and 


Foreign, 


Searches, Tests, Opinions and Gen- 
eral Information Concerning Elec- 


trical Patents and [{nventions. 





*“*Unitep STaTEs PATENT OFFIcE, Washington, D. C., March 17, 1887. 
“COC, J. Kintner, Esg.— My Dear Sir: Your resignation has been received and transmitted to 
the Secretary of the Interior for approval. I need hardly say that I sincerely regret that you feel 


compelled to retire from the service of this office, and shall always gratefully remember your dili- 
gence, faithfulness and very valuable services at the head of your most important divisicn during 


my whole stay here. 
“*T earnestly hope that you may meet with abundant success ‘ out in the world,’ and be treated 


as well as you deserve. Very truly yours, M. V. MontGomery, Commissioner.” 


**T concur in the within, and have often heard Commissioner Montgomery speak in the highest 


terms of Mr. Kintner as an officer conspicuous for his learning, intelligence and skill. 
* L. Q. C. LAMAR, Secretary.” 





PREPAID, on receipt of price. 





CLEVELAND’S 


ELECTRIC LICHT CUT-OUTS. 


Gang Switches. 
From 5 to 40 Amperes. 
QUICK MAKE AND BREAK 
Uncontrolled by the Handle. 











Correspondence from 
Electric Light Com- 
panies Solicited. 





FOREST CITY ELECTRIC WORKS. 
W. B. CLEVELAND, Proprietor, 


183 Seneca Street, Cleveland, O. 





WAREROOMS : 


MANUFACTORY : 


224-232 Canal St.. 
: (18-126 Walker Street, 


NEW YORK. 


Flushing and Carlton Aves. 





BROOKLYN. 


TRa08 —aea 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


ELECTROLIERS *° COMBINATION FIXTURES. 


UNSURPASSED FACILITIES 


For producing fixtures of the most approved designs for any system of 
Incandescent Lighting. 
Special designs furnished upon application. 
Suggestions from architects and decorators faithfully executed, 


on electrical subjects mailed to any address in the world, POSTAGE 
Catalogue of Electrical Books free. Address 


W. J. JOHNSTON. Publisher, 168-177 Potter Building, N. YI 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water wheel as par- 
ticularly adapted to their use, on account of its remarkably steady motion, high speed —_ 
great efficiency, and large capacity for its diameter, being double the power of m : 
wheels of same diameter. It is by a number of the leading electric companies with = 
satisfaction. In the economical use ef water it is without an equal, producing the highest per cent. 
of useful effect guaranteed. 

SEND FOR CATALOGUE AND PARTICULARS. 
Our horizontal ‘‘ Victor” is highly recommended, as no gears are required, and it can be belted 


directly to dynamo. 

















mts a pair of 12-inch VICTOR TURBINES arranged on a 


The above engraving ae 
horizontal shaft, with Cast-Iron Flume, Draft Tubes, End Bearings for Shaft, and Driving Pulleys 


complete, all mounted upon a substantial cast-iron bed plate. The entire arrangement is very 
complete and strictly first-class in every particular. We are now prepared to furnish Victor Tur- 
bines either single or in pairs on horizontal shafts and where the situation admits of their use we 
recommend them. 


STILWELL & BIERCE MFC. CO, 
DAYTON. OHTO. 


ABOUT JANUARY Ist, 1889, 


SHALL ISSUE MY ANNUAL ILLUSTRATED CATA- 
LOGUE, in which I will show many new forms of Rails 
and Material for 


STREET RAILWAY ROADBEDS, 


Also Cable and Elevated. 


Send for Catalogue and see my Improvements. Get 
Prices before purchasing material for 1889. 


R. T. WHITE, 


BOSTON, MASS. 










Acme Single Chair. 
PAT. JAN, 3, 1888, 


12 PEARL STREET, 


ROBERTS-BREVOORT ELECTRIC CO, tinted 


Sales Department, 237 Fifth Avenue, New York, 


OFFICE, 206 BROADWAY, P. O. BOX, 3,568 


New Primary Batteries for House Listing and Power 
NO DYNAMO, NO NOISE, NO FUMES, NO DANGER. 





Current absolutely harmless and reliable. 
suddenly, like those of dynamo currents. 

Independent batteries for houses, stores or offices, giving from 100 to 120 
hours’ light for each lamp; available at all hours, day or night. 

These batteries are easily adjusted, require but little attention, and are run 
at low cost. Batteries for from one to sixteen lights now on exhibition. 

Also new open circuit batteries for telephones, bells, etc., of greater efficiency 
than any other make, and at lower prices 


AMERICAN TOOL and MACHINE CO 
84 KINGSTON ST., 


BOSTON. MASS. 


Lamps do not wink or go out 





re 


Invite special attention to their Patent “ Belt Controller” for conveying power to D 

shown in cut and applicable to all forms of Dynamos, the belt bein tightened or decks. ao 
ure. Also their ‘‘ Friction Cut-Off Couplings,” “ Belt Tighteners,” bo ers, Pulleys and Shafting 
especially aeageet to electric light work. For further information, ¢ ulars, etc., address the 
company a 


No. 84 KINGSTON ST., BOSTON, MASS. 
PATENT 
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1888. 1889. 


GOOD-BY E. W ELCOME. 


HAPPY NEW YEAR TO ALL. 
ee 





WE WISH YOU MANY slate se tat ak Ch xz MAY YOUR LIgaTS BE MAWY, 
HAPPY RETURNS. es maa Insulation is the best for a YOUR (ROUNDS FEW. 










Everything in 
the Line of 





Everything DECEMBER. 


MAY WE 







WILL YOU) »ovmmenn. 








































Necessary FIND YOu Bells, 
— T ART THE OCTOBER. a . . Batteries, 
or the Annunciators, 
i NEW YEAR Eee Burglar Alarms, 
Fo PPR WITH AN | AUGUST. EACH SUL- Wire, 
ee ORDER? |_| UBBDING tT same 
2 - | | — BOND sian 
Electric ALL APRIL. - ais ee 
Light Plants. ORDERS MARCH. —e a ee 


Tools, 


IS OUR 


| WELCOME, | FB=R0aRy. 
JANUARY. MOTT 


WILL YOU CLIMB THIS LADDER WITH US? 


THE ELECTRICAL SUPPLY COMPANY, 


ANSONIA. CHICAGO. 


Factories and Eastern Office-ANSONIA, Conn. Warehouse and Western Office—i7! Randolph St., CHICAGO. 
BRANCH OFFICE—505 DELAWARE STREET, KANSAS CITY. 


EASTERN SELLING AGENTS: T. fF. HUNTER & CO., 37 CHURCH STREET, NEW YORK, 


&c., &C., KC. 










(37 HAVE YOU OUR HOUSE 
GOODS CATALOGUE? 














a 
; 
f 
4 
b 
t 
: 
P 





xiv THE ELECTRICAL WORLD. DEcEMBER 29, Set: 








Pte at 


SPRAGUE IMPROVED TRUCK 


WITH NEW MOTOR. 





COMPLETE TRUCKS EQUIPPED WITH NEW MOTOR, OR MOTORS ATTACHED TO CAR TRUCKS 
o ALREADY IN USE. 





IMPROVED TRUCK FURNISHED WITH NEW SPRAGUE MOTOR. 


Best Mechanical and Electrical Workmanship is used in the construction of all of our Apparatus, and each machine is a model of LIGHTNESS 
DURABILITY, EFFICIENCY and CONVENIENCE. 


a 








FOR CIRCULARS end FULL INFORMATION, ADDRESS 


SPRAGUE ELECTRIC RAILWAY AND MOTOR CO, 


16 and 18 BROAD STREET, NEW YORK. 


USE TRINIDAD WIRE FOR ALL POLE WORK 


AND 


IMPROVED BITITE FOR INCANDESCENT WORK. 


CALLENDER INSULATING AND WATERPROOFING co., 
HARRISON, N. J. 


BOSTON. CHICACO. 
624 Atlantic Avenue. 68 Commerce Building. 


_ @, _THE WORTHINGTON — 
7 INDEPENDENT CONDENSER 


IS PERFECTLY ADAPTED TO BOTH 


HIGH AND LOW SPEED ENGINES. 


SEVERAL ENGINES MAY BE EXHAUSTED INTO 


ONE CONDENSER AND A VACUUM 


Maintained on All or part of them at a time. 


NEW YORK. 
18 Cortiandt Street. 














TWENTY-FIVE PER CENT. SAV- 
ING in STEAM (hence in fuel) is 
frequently obtained. 


AGENCIES 


jap. The GAIN, when (used AS addi- 
as tional POWER, often exceeds 


Jenkins Bros., New York, Philadelphia and Chicago 
Haidwicke & Ware, Buffalo. < 
Geo. Worthington & Co., Cleveland. HENRY R. WORTHINGTON 


Fraser & Chalmers, Salt Lake City. NEW YORK 
H. P. Grevorv & Co., San Francisco. BOSTON PHILADELPHIA CHICAGO sT. LOUIS SAN FRANCISCO, 


* THIRTY PER CENT. 


2 Raldabi dees tae gay de. «eR 2% te 
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George H. wntee, 


Electrician. Tele Ih En- 
gineer and Contractor Sern 


Dey Stre:t, New ‘ ork. 


a gaeeeeeeteeyiatinseisteisiietetinenstnaseenenqeeetsnemndisheesienetehinstsmmmnsiasip 
w roug) 

HO RTH A N D taught bot Tr “~ 

sona ly. Situations procured 7 upils w on 

tomy etent. Send for circular. W. CHAFF FEK, 


Owego, N.Y. 
WANTED. 


Electrician de-ires employment in a firm or 
company where good sddress, energy and biga 
inventive resource would be appreciated. Twenty 
unexceptional references.and estlincadall. 

ould travel if desired. 


Address 
DYNAMICABLE, 
Cara Western Office THE ELeotrricat, WORLD, 
44 Lakeside Buiiding, Chicago. 


WANTED. 
United States (Weston) 110-volt Incandescent 
Machines; 300 lights or upward. 
20 Single Thomson-Hovston Arc Lamps. 
Address, with particulars, etc., 


ELECTRIC, 
P. O. Box 150. Bloomfield, N. J. 
WANTED. 


“Two or three good incandescent wiremen 
wanted immediately. Must be experienced. 
Address D. THOMSON, 
: Supt. Lighting Dept., 
The Royal Electric Company, 
Montreal, Canada. 


WANTED. 
One 200 inc, light (3. D.) Dynamo, with or 
without Jamps. 
Two 20-ligbt U. S. Dynamos, shunt wound. 
ee Li -light Incandescent Dynamo. 
ne 50 * 


One 100 7% ve “ 
Address 
ROSE ELECTRIC LIGHT CoO., 
St. Louis, Mo. 
FOR SALE. 


One each, 1, 2, 3, 6, 8 and 20-light American | 


Arc Light Dynamos, with or without lamps, or 
will éxchange for larger machines. 
A. L. IDE & SON, 


Springfield, Ii). 
FOR SALE. 
Twenty-five new Multipolar Automatic Dyna- 
mos, capacity each of one arc or eight 16 c¢. p. 
incandescent lights. A better machine was 


never made. Price very low. 


Address 
F. E. PETTINGELL & CO., 


167 Congress Street, Boston, Mass. 


FOR SALE. 


Lead Encased Single Conductor “K. K.” 
Insulated Copper Wire, sizes and quantities as 
follows: 


© BW a ar og th te Vad cd! Ss ee do oabeny 2.657 
8 ays dale RRS: AE By Pe 5,872 
10 ITD iste pan) see nhd Wevivhise Nees ies 4.851 
12 ME Ae:. | CoRR REAR CEDENS inp barnederes 18,675 
14 es vik wns ScekE Paes Keble e «aie «an! a 
18 eda athadiewna eee wens tehaw< ice 19.331 


Ws are desirous of closing out the above wire, 
and will sell at ccst. Samples furnished on ap- 
plication. 

HOLMES, BOOTH & HAYDENS., 


FOR SALE. 

At Auction: One Partrick & Carter, style C, 
Annvunciator Return Call and Fire Alarm. Above 
instrument was taken out of Hotel Garretson at 
Sioux City, Iowa, and replaced by Hess system. 
The instrument bas been in use about one year; 
as good as when first put up. As we have no use 
for it, we will receive bids until Feb. 1, 1889, 
when it will be awarded to highest bidder. 
Electrical firms wishing to purchase are re- 
quested tosend bids to 

HESS ELECTRICAL CO, 
Des Moines, Iowa. 





ROBERT A. 
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CONDENSERS. 


William Vi ark all. Mfr. Elec Condensers, Stand- 
wet Specia 5 ms 2 and 4 University we 
cor. Waverley ra University Places, N. Y. 


WW. H. COLE, 
ELECTRICAL ENCINEER 


No. 775 Tenth Ave., New York City. 


Electric Railroad and Lighting constriction 
a specalty. Reliable expert measur ments, 
tests and reports made. Ten yeurs’ active ex- t 
perience. Correspondence solicited. i 


WK PATENT AND EXPLOIT . 
in foreign countries first-class ELKCTRICAL ; 
INV#&NTEIONS which are new and operative 
and ‘have been illustrated by models and draw- 
ings, but not published in this country before 
a patented abroad. No expense to the inven-’ 
Call or write. 
FOREIGN PATENT EXPLOITING CO., 
1.007 Opera-Hcuse Block, Chicago, LIL 4 
Francis W. PARKER, Solicitor, 





—_THE— 


EMPIRE CITY ELECTRIC CO. 


16 DEY ST., NEW ‘YORK. 


Telephone, Telegraph 


AND 


Electric Light Supplies. 


WRITE FOR PRICE-LIST. 
Magnesia Sectional Covering 


For Steam Pipes, Boilers, eté. 
The only covering combining ab- 
solute fire-proof qualities with the 
bighest non-heat conducting power. 
Send for Samples and Circular. 
KEASBEY & Co., ‘Agents, 58 Warren st., New York. 





i soo 











The rie Caml Electric Construction Co. 


Rooms 312 and 3/4, Sa? 
18CORTLANDTST.,NEW YORK. |W. ), BUCK, SON &C0,, 


MANUFACTURERS OF 


GAS FIXTURES, ELECTROLIERS AND | 


TAAL 


ea 


rere nae 


eas ila 


me a 





Contractors for all kinds of Electrical Construction. Submarine Cables Laid 


and Repaired. 


THE. “AUBURN.: ANNUNCIATOR.” 


FIXTURES COMBINING EOTH 
slitente. Sennett maa ee gut ot ster, Ce ak Sais Battery GAS AND ELECTRIC LIGHT. : 
Ht. MANUFACTORY AND 
33 I In, NICKEL BEL ; Ly ipdientlons: $5 RETAIL SALESROOMS, 
iN, Each ditional Indication, To, Less Without Bell) Ho 47,48 dL 18,415. 8 


83.75. Names put on free on all orders of one dozen or more. PHILADFIPHIA. 


and eee nee Hiss ten See metal colina eee Hora, Brannan & Forsyth 
Manulacturing Compasy, 


make a first-class Thermostat. Send for catalogues to 
427, 429, 431 and 433 North Broad St. 


W.L. BUNDY, Auburn, N. Y. 
Philadelphia, 


Tray 
GVO OM 





gos olf pang ‘S| Patented Jan. 22, 1884 -A, T. S MITH’S 


Screw Cutting Lathe, ELEOTRIO LAVA GAS TIP 


Designed especially for elec The cheapest and Best Bur- « . 
trictans and others r ulring a ner in the market for G d Flectri C [i ht 
“Somnus of Lathes, Drill MULTIPLE LIGHTING as all £ 
Presses, .etc., mailed on Send for prices to 
application: 





163 W. Second St. Cincinnati, O. O'Waet Som St, Hew Teer. 


THE «CLARK WIRE 


Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine, 





Fixtures, 


Estimates furnished fer Public Buildings 
Business Blocks, Hotels and Dwellings. 


CORRESFONDENCE SOLICITFD. 


Benson & Thompscn, 


MANUFACTURERS OF 


INSULATED WIRES 
Telephone, Telegraph, Electric Light 


Office and Annunciator Wires, Flexible 





In a letter from the INSPECTOR of the Boston Fire Underwriters’ Union, under date of 
March 29, 1886, he says: “‘A Thoroughly Reliable and Desirable Wire in Every Re- 

spect. 

The rubber used in insulating our wires and cables is spec: chemical] red, and is 
guara to be waterproof, and will not deteriorate, owidize PF ovack, and will ae | flexible 
oo extreme cold weather, and not affected by heat. The insulation: is protected from mechanical 

ah by one or more braids and tbe whole slicked with Clark’s Patent Compound, which is water, 

acid and, to a very great extent, fire proof. Our insulation will prove durable when all others 

f ail, Weare pre to furnish Single Wires of all gauges and diameter of insulation for Tele- 
graph, Telephone and Electric Lights from stock. Cables made to order. 


EASTERN ELECTRIC -CABLE COMPAN Y, 


61 and 63 Hampshire Street, Boston, 
HENRY A. CLARK. General Manager. HERBERT ar KUASTIS, Electrician 


Cordage, Magnet Wire, etc. 


3,015 CHESTNUT ST.. 


PHILADE!t PHA. 
NOTIC HK. 


The demands of this wonderful electric age have been met by the 


No. 








D AY’ S KERITE INSULATED = | 


WIRES AND CABLES, 
For Telephone, Telegraph and Electric Light Use NON-MACNETIC WATCHES. 


and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsur. 
passed, as has been proven by years of eapertence. All rubber gr 
gutta-percha compounds are very short lived when placed either in 
the air or under ground, and the supposed new insulating compound 
now being presented to the public, are most of them old and dis- 
carded experimental products. The present high Standard and uni. 
form quality of Kerite is the result of 30 years’ experience. 

The attention of Telephone Managers és especially asked to ous 
Anti-Induction Telephone cables, they being the most practical 
and durable in the market. 

Se Telegraph and Electric Light Wires, /or 
either submari ne or underground work, a specialty. Estimate: 
for complete systems of underground wires ana conduits will 
furnished or application. 


WALTHAM WATCH COMPANY'S 



















AUSTIN G. 5. DAY, & SOLE -E MANUFACTURER. 
18 Cospvoor CLARK B. - HOTCHKISS, | Gen. Agent. 


BLEGRAPH CABLE, 16 DEY STREET, NEW YORE, 





This watch bas been brought to a ‘tate of perfection which a few years ago was deemed im- 
possible. For SALE BY ALL LEADING JEWELERS. 


AMERICAN WALTHAM WATCH COMPANY, 





on 
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Do you want a battery that will not evaporate, that makes creeping of. 
salts a thing of the past, that has stood the test of daily use for four years 
with no care except replacing a zinc! The 


LITTLE GIANT BATTERY 


answers, here am I, try me. Great improvements just made. Sample sent 
upon receipt of price. Agents wanted. 


R. I. TELEPHONE and ELECTRIC CO., 


General Dealers in Electrical Supplies, 
PROVIDENCE, R. I. 


Boston Agent: Charles L. Bly. New York: The E. 8. Greeley & Co 
Philadelphia: Cleverly Electrical Works. 


A DEPARTURE IN 


Incandescent Switches, 


ey Pit 





Price, $1.00 





trolled by the handle, made entirely of sheet ts 
brass, the latter not entering into its constru 
fore, though it may be. posted bi 
corrosion or dirt its use vill not be affected Sherp; 
by. Send for illustrated ctroular and price-list. d 


H. T. PAISTE, 


AGENCIES: 
NEW ENGLAND EXxcLusivE: New England Electric Sup- 
ply Co., 84 John Street, Bridgepo: » oun 
New York City: T. F. Hunter & To. Church Street. 
CuicaGo, Iuu.: Electrical Supply Co., 171 Randolph St. 


SPEAKING TUBES 


ALL STYLES OF 
Alarm ma Whistes Bell Juin ALL SIZES 
aie eee — 
ectrica uppiies. UALITIES 
Owen Walsh, Mfg. - 
105 Walker St, Ne y, For Electrical Purposes. 


Nee Wage EUGENE MUNSELL & (0, 


A 
i 218 Water Street, New York. 








FRICTION 
CLUTCH 
PULLEYS 


CUT-OFF 
COUPLINGS 


FINEST QUALITY. For All Work. 
Rods and Plates for Batteries, Etc. DAPrED 





‘ Electric Light Machines 
H. LAMARCHE'S SONS, From elect sight Machi stop quick. 


S383 JOHN ST... NEW YORK. | Friction Hoisting Engines and Machines. 
eptnnngenrapsipseanateen Address THE D, FRISBIE CO., 
Agents, Vieille Montagne Zinc Mining Oo, of Belgiuam.} 111 Liberty Street, New York. 


enh eet <“THEw ANDREWS” 


eomaver wT PATENT s . eo ° 
Feed. Water H Electric Switch = Central Stations. 
ef ater eater. MANUFACTURED BY 
_ WwW ib. 
Aver Srean We guarantee J. LANG & CO., 
: oo ~ tw ro af Som ~ Sokute 44 Michigan 8t.. Chicago, Tl). 
ie ae —— — Send for 
caused by the early and fre- Price-List 
quent corroding of flues,. is ob- 
viated in our Heater—the ma- 
terial of tubes being the BEST 
OF BRASS. No back pressure to 
engine. All sizes from 30 to 1,000 


horse power and larger. Saves 
boiler repairs. Saves fuel. 


OFFICE AND WORKS: 
4to 12 MICHIGAN ST., 
___— OMECAGO, TEE, | ILL. 


” 4A BAIN, — 


76 Market St.. ot Telegraph i] America 
RLECTRICAL EXPERT, By JAMES D. REID. 


cial and Experimental Machinery. 
Seictdaliaendcbnanee PRICE, POSTACE PREPAID, 


Gears, Racks and Spirals Stice:| Cloth, $5; Russia, $7. 


W. J JOHNSTON, Publisher, 
168-177 Potter Building, New York. 





KROESCHELLS & BOUR GEOIS 










rin sizes 
from 100 


a 








Large Dynamos and Motors for 
Special Work built to order. 





An instantaneous make and break movement, spring : 


contact causal there 


1,206 CHESTNUT 8T., Philadelphia, - Pa. | 


eS 





This space 





THE ETNA MACHINE COMPANY, 


“SOLE MANUFACTURERS OF THE 


Aetna Medium »® High Speed Engines. 
300 te 1000 HORSE POWER. 


LATEST DESIGN. 


For Rolling Mills, Furnaces, Pipe Works, 
Grist and Saw Mills, Etc. Also Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, Light 
and Heavy Castings, and 


M. V. SMITH’S 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 
Warren, - Ohio. 


ae ae ek 


eral) FORD,CONN 


VM 





. COMMUTATOR BARS 
FOR aie MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 

STEEL WRENCHES AND EYE BOLTS. 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


ELECTRIC LIGHTand POWER PLANTS 


Will save annoyance and expense by using the Star Belt Dressing, which we GUARANTEE to 
improve the quality and increase the strength and durability of leather belts, and add to their gen- 
eral efficiency as transmitters of power, prevent slipping, and form no scale on pulley or belt. 
We will send trial package on application, to be paid for after 30 or 60 days’ trial, if found perfectlv 
satisfactory. 


STAR MFG. CO., 46 School St.. BOSTON. 


A. E. GUSTAN, Manager. 
ELECTRIC ENGINES 1-2to100H P. 
CATALOGUE ON APPLICATION. 





MANUFACTURERS OF THE CELEBRATED 


to. 14008 BALL DYNAMOS AND, LAMPS 


FOR ARG AND INCANDESCENT LIGHTING. 


This system is mechanically and electrically perfect, and produces a steady, 
white and noiseless light with the minimum of expense, both as to the power required 
and the cost of repairs. 

For descriptive circulars or testimonials, address 


BALL ELECTRIC LICHT COMPANY, 
1S Cortlandt Street, New York City. 


Factory, Ninth Avenue and Twenty-Seventh Street, New York City. 


Strictly first-class work; reasonable fees; electrical cases a 
specialty. Consultation or advice by mail Free. 
PATENTS JOHNSTON’S PATENT AGENCY 
195 Potter Bldg, New York. 


reserved for 














THE 


Wright Electrical 


74 Federal St., 


ALEX. PP. WRIGHT, 
Managing Director. — 


Engineering Co., 


Boston, Mass. 


(a See later issnes. 
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HERE 1T 1s: —— 


A Perfect and Powerful Dry Battery. 


ONCE A BATTERY A BATTERY ALWAYS. IT IS PRIMARY AND SECONDARY. 


When made it contains its full charge, and when exhausted can be rechar an economically to give its oe strength of current. 
It is based upon a new principle, contains no liquid nor deliquescent salts, but gives 


The extreme High E. M. F. of 2.03 volts, with Int. R. of 0.3 ohm. 








For open circuit service, it is perfection in any climate, place or position. There is a place for it nothing else can fill. 
—— = It is the Most Powerful and Economical strictly Open Circuit Cell in the World. 
. Round, 8/¢ x 6% in. Price per cell, $1.25. Trade Discounts. Write for Catalogue D. Agencies Wanted. 
IE TO EEA LTS RTE II, I, CEA AE TS OO ETO: SE I TAI AT EO OTEE LSE IC TINCT, ——— ADDRBESS PC + TEL (TEASE AE AS TIARA AN AEE TA ONE NORE ot 


THE ELECTRIC FARE BOX COMPANY, - -=- = 418 Cedar Street, Nashville, Tenn. 


HARD RUBBER cOODS 8 FOR El ELECTRICAL PURPOSES Lecianche, Bunsen, Plate and Gravity Zincs of all Kinds. Enclose 


SPECIALTIES OF ALL Business Card for Net Prices. 


SOFT RUBBER ronten La not eae TAPE, CONNECTICUT ELECTRIC COMP ANY, 


Catalogue and prices furnished upon application 
101 BANK STREET, WATERBURY, CONN. 


Fort Wayne Jenney Electric Light Company, 


FORT WAYNE, IND. U. S. 


aa ALTERNATING INCANDESCENT AND JENNEY | “ARC APPARA TIS. 


BRANCH OFFICES: 
NEW YORK, - - 242 & 244 East 122d St. 
PHILADELPHIA, - - - 26 North Seventh St. 
CHICAGO, - - - - - {85 Dearborn St. 
SAN FRANCISCO, - - - 2U7 Sansome St. 
MEXICO, - - F.Adam Suc’s, City of Mexico. 










Ss. YW. L°homme 











: a — WRITE US. — 
SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY ARC DYNAMO AND LAMPS, 


THE THOMSON-HOUSTON 


EXLEcTRIC RAILWAY SYSTEM 


MARKED FEATURES OF SUPERIORITY, 


BOTH IN CONSTRUCTION AND APPARATUS. 








The motor is flexibly supported on the truck, and is entirely independent of the car body. 

Each motor has but one commutator. 

No change in position of brushes is necessary for change in load. 

The brushes are absolutely non-sparking, are always maintained at an even pressure upon the 
commutator, and are of such shape that the armature may be turned in either direction. 


TWENTY-TWO ROADS IN OPERATION, TWEL TWELVE IN PROCESS OF CONSTRUCTION. 


THOMSON-HOUSTON ELECTRIC COMPANY, 


260 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
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RHE: NATIONAL CAREHRON COG 





CLEVELAND, O., 
MANUFACTURERS OF : 


ELECTRIC LIGHT CARBONS AND BATTERY MATERIALS. 


HOFEMAN sy) gO & C, ELECTRIC MOTOR C0, 


402 and 404 GRREEWICH ST,,:NEW YORK, 
DAMPER ” | PERFECTLY GOVERNED MOTORS FOR ARC AND INCANDESCENT CIRCUITS. 
REGULATOR 


Bigs 
an 
This Regulator does not open or clore the © 
DAMPER with one motion, but will GRAD- 
A UATE the opening or closing. so as to kee 
the STEAM at the REQUIRED PRESSURE. 
Will control Steam or Air Blast, also 
Natural Gas, where used as fuel. Circulars, 
with full description, sent on application. 


Manufactured and Sold by 
The Hoffman Oil & Lubricator Co., 
BINGHAMTON, N.Y. 


F, B. ASPINWALL, New York Agent, 
112 Liberty Street, N. Y. 




















SG ELF-WINDING CLocks 


REQUIRE ATTENTION BUT ONCE A YEAR. ae 


ARE THE MOST ACCURATE TIME-KEEPERS IN THE WORLD 


NEW ENGLAND OFFICE: 19 PEARL STREET, BOSTON. 
WESTERN OFFICE: 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE: 25 CARONDELET ST., NEW ORLEANS. 

HILE these clocks, by reason of this system ot regular and uniform winding, are the most, PHILADELPHIA OFFICE: 301 ARCH ST. 


accurate of time-keepers, we have developed a special system for uniform time service on ——————————————— 
railroads, Each clock is provided with a simple attachment, by means of which the clock hand 


cu scien bya nn =| Deootil Directions for Winding Magnets for Dynamos 








to utilize the present railroad wires once each day, for no longer period than is required by the By CARL HERING. 
present method of sending ‘‘time” by hand, During this time the Standard Clock of the road takes s 
possession of the wire and controls all clocks connected with it, temporarily, securing absolutely Cloth, 63 Pages, Illustrated. Prioe, $1.26. 


uniform time throughout the entire system. This is done with certainty and precision, and is the W s : “748 
only method whereby uniform time which can be thoroughly relied on can be secured, As our ‘ J ' J HN STON, Publisher, 168-177 Potter Building, New York. 
clocks are self-winding, the latter time service not only becomes automatic, but absolutely correct 
The work which we do in this connection is also thoroughly guaranteed. - 
We should be pleased to correspond with any railroad desiring more detailed information 
regarding our SYNCHRONIZED CLOCKs. 
AMERICAN MANUFACTURING AND SUPPLY COMPANY, Lrp., 


10 and 12 Dey Street, New York. 








FRANKLIN S. CARTER CHAS. M. WILKINS 
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Warranted Stronger and of Longer Life than any other 
Sal-Ammoniac Battery made. 


MAXIMUM ELECTROMOTIVE FORCE. y 
MINIMUM INTERNAL RESISTANCE. 


Closed Top. Neat and Effective. No Evaporation PATENT ¢ 
or Creeping of Salts. 


aw: . 
ORS OF 


Now more generally used than any other Battery made 
L A 


ST. LOUIS BATTERY MFG. CO. SUPPLIES FOR ELECTRIC BELL WORK. 
ELECTRICAL MERCHANDISE. bd wee 5 of Manus TeTKET le 

eiiel ST. LOUIS. ie . Electric B Gi 
vate toss Standard Electrical Co., Agents, Cincin- Ee et ee eT er PHILADELPHIA. PA. 


nati; Central Electric Co., Agus Chicago; 
Western Electric Co., Agents, New York. 


THE LAW 2BATTERY. 


FOR ALL CLASSES OF OPEN CIRCUIT WORK. 


In the atest form the negative element is a DOUBLE CYLINDER, ONE WITHIN THE OTHE®R, having 
more surface and quantity than any other negative element in the market. Its efficiency and durability surpasses all its 
rivals, and IT IS GUARANTEED FOR TEN YEARS. As now made, both elements are secured wholly beneath 
the cover, instead of passing through the cover, as heretofore. The cover is of blue glass and locks tight to the jar, abso- 
lutely preventing evaporation of water and creeping of salts. Both binding posts are permanently attached to cover and 
thoroughly protected against corrosion. 


THESE ARE DECIDED IMPROVEMENTS. 


Do not be so foolish as to buy a Prism, Porous Cup or other perishable 
negative element battery, when one can be had which ts practically everlast- 
ing. And do not waste money by experimenting with any of the numerous new 
and untried batteries which are constantly coming and going, but buy the “Law,” 
which has stood the test of eight years, , 


kno KH Tr AVAT TRTWPEONEH Co., 112 LIBERTY 8T, NEW YORK 


SOLE AGENT FOR THE PACIFIC COAST; GEORGE L. HENZEL, SAN FRANOISOO, OAL. 


5 
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OONTRAOTING ENGINEERS for EREOTING OOMPLETE STEAM PLANTS for 


ELECTRIC LIGHTING AND POWER STATIONS. 


AGENTS FOR 
ARMINCTON & SIMS ENCINES, 
JARVIS BOILER SETTING, : 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS 


109 LIBERTY 
NEW YORK. 


81 LAKE ST, 
CHICAGO. 


61 OLIVER ST, 
BOSTON. 





P| 


BEND FOR NEW CATALOGUE. 


CARBON PLATES, 


FOR ELECTRICAL PURPOSES. 


NEW YORK CARBON WORKS, 


18 Cortlandt St., Telephone Building, N. Y. 
SEND FOR PRICE-LIST. 


5 AUTOMATIC 


FOR 





Furnaces, and all other kinds 
eatimg Apparatus. 


ings, School Houses, Churches, 


ilway Cars, Green-Houses, Etc. 


rooms of the house. If the temperature 
rises above the desired degree the 


per in the oo If the temperature 
he desired degree, the Regulator 
check-damper and opens the drafts of the Furn: 


ai 
thus the 
night, or the same uniform te 
ed day and night. Can be 


heating apparatus. 
We wish to establish a local com 
our patents will be 


whom exclusive privileges under 
This company controls ali the —— of 

radford, Butz, Sternberg, Drap2r and Thompson. 
fa These are foundation patents- and cover broadly Auto- 
Ma matic Electric Heat tors. Do not buy, sell or 
oi] use any infringing Apparatus. Write for Illus- 
mo trated Catalogue. 
CONSOLIDATED TEMPERATURE CONTROLLING C8., 


i 309 Hennepin Avenue, Minneapolis, Minn. 
Locai Companies: A. M. BUTZ & CO., Commerce 

Building, 14-16 Pacific Ave., Chicago, Il. N. E. HEAT 

REGULATOR CoO., 61 Bromfield St., Boston, Mass. 


mperature may 


y in each State, to 





= SS SS ae 


Cut oes application of Regulator to 
Oo - 


NORWAY IRON GRAVITY DROP 


No.1. ANNUNCIAT ORS. 


pe BE 


BURGLAR ALARMS. 


$12 


Other sizes proportionately low. Write for quotations. 
MANUFACTURERS OF 


H, c. & [ BAXTER, ELECTRICAL GOODS, 


i8 FULTON STREET, BROOKLYN, N. Y. 


JOHN STEPHENSON COMPANY 


LIMITED, 


NEW YORK. 


HN 





\ 
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No. 1. 
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On receipt of $1 will mailsample drop 





STREET CARS ror 
HLEOTRIC MOTORS. 


re ee PO SR ed eke ee oleae 


THE ELECTRICAL WORLD. 


JARVIS ENGINEERING COMPNY| THE 












REGULATORS 


Steam Heaters, Hot Water Heaters, a Air 
o 

Perfect Control of Temperature in Private Residences 

"Tei blie outs . 


The Automatic Electric Heat Regulator controls the 
ace or Heater by the temperature of the living 

of the room 
tor instantly 
closes the drafts of the Furnace and opens a check-dam- 
drops below 
instantly closes the 
ace. The 
tor can be set for any desired temperature, and 
house can be kept at a lower temperature at 
be main- 
applied to any kind of 






A 
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BAXTER ELECTRIC MOTOR. 





The Baxter Electric Motor and Manufacturing Co. 


iS SOUTH STREET, BALTIMORE, MD. 


THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE. 


Manufactured for both Arc and Incandescent Systems. 


NEW ENGLAND DEPARTMENT.—FRANK RIDLON, Manager. 
Offices, 57 and 658 Rancock Building, 178 Devonshire Street, Boston. 


NEW YORK DEPARTMENT.—THOS. McCOUBRAY, Manager, 
Offices, 347, 348 and 349 Potter Building, New York. 


WESTERN DEPARTMENT.—WM. WHITNEY MUNROE, Manager, 
Office, Dearborn Building, 180 Dearboro Street, Ohicage, Til. 


VAN DEPOELE ELECTRIC MFG. CO. 


SOLE MANUFACTURERS OF 


ARC LIGHT DYNAMOS & CAMPS under Van Depoele Patents 


SEND FOR ESTIMATES AND CATALOGUE. 


The Van Depoele Improved Standard and Doubl 
excelled for simplicity and durability. Our Dream eee enemet x 
ated, even by a novice, and do not get out of order. : Peo 


VAN DEPOELE ELECTRIC MANUFACTURING CO. 


15 TO 21 N. CLINTON ST., CHICAGO. 


FREIGHT DEPARTMENT... 


WHOLESALE ORY GOODS. 


NEW YORK, 115 Worth 8 
MANCHESTER, 66 Faulkner St. 
CHEMNITZ, 25 Theater-Strasse 


Thoapplllflly tt 
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OKONITE TAPE. 


a) BING: 


INSTRUCTIONS. | 


Before using remove the cloth, which is 
only placed upon it to separate the layers, and 
prevent the Compound from sticking together. 

rap the joint ae pughly, taking w / 
\,__ have the tape overlap, then apply a little heat J 
from a lighted match, * cn it will be found Af 


a ES CN — ——_—— 





impossible to remove tho tzpe without 
tearing it, thus r-xking 


CENTRAL ELECTRIC COMPANY, QE 


GENERAL WESTERN AGENTS, 


42 LA 





ARC and INCANDESCENT GLOBES and SHADES of all Shapes 


IN OPAL, CLEAR, ROUGHED AND COLORED. 








FOR ANYTHING 
in the Line of 


Temperature 
Regulation | 


Either Furnaces or 
Steam Heaters 


In Houses, or for Special 
Apparatus, address 
> The Guion Automatic Heat 
Regulating Co., 
ELMIRA, N.Y. 
AGENTS WANTED EVERYWHERE. 


EMPIRE CHINA WORKS 


JAS. L. JENSEN, Proprietor. 
Nos. 144, 146, 148, 
150, 152, 154 and 


156 GREENE ST., 
near 
Manhattan Avenue, 


Greenpoint, N. ¥. 
Manufactory of all kinds of 


Hard Porcelain 


ELECTRICAL 
SUPPLIES. 


The Body of Our Goods ts Guaranteed 
NON-CONDUCTIVE, and is Suitable for 
all Electrical Purposes. 
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JAS. J. MURRAY & CO 


MURRAY FLINT GLASS WORKS, 


TRENTON AVE., CULVERT and WATERLOO STsS., 


S. TAUSSIC, Agent, 43 River St., Chicago. 


°F, 
<** preteradie, pot 9 





SAI STREET, CHICAGO. 





as CHARLES H. HINDS, 
—- a= 


MANUFACTURING ELECTRICIAN. 
Frictional Electric Machines and Burners for 
Gas Lighting by the Multiple System fcr 
Public Buildings, etc. 

LIBERAL DISCOUNT TO THE TRADE. 

418 W. Twenty-seventh St., New York. 


FOOT POWER MACHINERY. 





PHILADELPHIA, PA., 


MANUFACTURBERS OF 









The Spencer Damper Regulator. 


Pat. Sept. 29, 1885. Pat. March 23, 1886. 
Patents ountainel by the United States Circuit 
Court, Aug. 27, 1888. 


4 Has fhe ve nex Se move the ake is both 

irections by water pressure, but not wide open 

or shut unless the pressure requires it. It will a ee ee et by gave Bestoees. 

close or — wide the damper on a variation of | 4.5 produce Lathes at ee low cost. Tb it 

one pound of steam. - ig ne 

‘ pede foot-power is simply elegant. I can turn 
G. G. Stillman, Agent: Lynn, Mass., Dec. 22, 1887, steadily fora whole day and at night feel as little 

DEAR SIR : We have two Spencer Damper Regulators in use for | tired as if 1 had been walking around.” Descriptive 

nearly two years, and are satisfied. Send another for our new plant | catalogue and price-list free. W.F. & JoHN BARNES 
of boilers. Yours truly, THomsON-HovustToN ELECTRIC Co. Co. Address 216 Ruby &t. Rockford Ill 


BARN EB 8°” 
: ‘ 















oral gional Sarina Satins | "gperemnarsen(G. G, STILLMAN, "36:82 Sita, | GtvEs —.  s 
POWER < | we 
SECOND 10 66 SYNOVI A i" FREE FROM GUM | vse TH 
NONE. AND ACIDS, THA oH si 
DYNAMO and CYLINDER OILS. Guam. a | . 





Especially adapted for ali fast running machinery. By refiltering can be used continually. 


Adopted by the largest electric plants in the country. 
All grades of Paraffine, Ceresin, Japan, ‘ 
Carnauba and other 


SMITH & NICHOLS, (43 Front St., N. Y. 


for Electrical 
Purposes. 


Write for prices 
and samples. 














JAMES LEFFEL & CO.., 


Springfield, 0., or 110 Liberty St., 


STANDARD 
ELECTRICAL 
TEST 
INSTRUMENTS, 


AMMETERS 
AND 
VOLTMETERS 
OF ALL KINDS. 


AYRTUN & PERRY NEW SPRING@. 
H | CARPENTIER, HARTMANN & CO., 





Galvanometers, Bridges and Rheo- 
stats by ail the prominent makers. 


Russell Electrical Manufacturing Co,, | 


‘i Call and Examine. 
j JAMES W. QUEEN & CO 
i 924 Chestnut Street, Philadeiphia, 


Factory, 288 Dyer St., Providence, R. I. I 


* ELECTRICAL + CONTRACTORS. #* l W, COLBURN & CO, 


No. 170 Main St., Fitchurg, Mass: 


PATENTEES AND MANUFACTURERS OF THE 


Russell Mast Arm for Suspending Arc Lamps, |}: 





Electric Lamp Hanging Apparatus of any description for either 
in-door or out-door use, Made in either Brass, 
Polished Steel, Nickel Plate or Iron. 





Miachines for Are and Incandescent 
Msonsrse Lighting, Electro-Plat- 
gand Expe mental Use, 
Send ant eee Illustrated Catalogue, also ‘‘Hand 
Book of Ready Reference. Vest-pocket edition, 


ZZ LA 


Gj | Z Mechanical and Electrical Engineering a Specialty. 
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Sight Feed Lubricatore for 


| 
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SPERRY ELECTRIC COMPANY, 


FACTORY, 194 TO 198 SOUTH CLINTON STREET, CHICAGO, ILL. 
MANUFACTURERS of the IMPROVED SPERRY HICH and LOW TENSION SYSTEMS of ARC LIGHTING 


AIMING THE HIGHEST EFFICIENCY, RELIABILITY AND DURABILITY. PERFECT REGULATION 


einstein arene gt tenn eee engl eta peeing aaltepet rege penny ened eeiicosinfeieeraiemestia 
STORACE BATTERIES S0VER AND pire ‘coveRincs, 
Great commercial oMatenes 00 pe per ome of es stored aque? eee wpamabie, ABSOLUTELY FIREPROOF. 
_ _ uirin 
Sea at teaicggare we Shc) MATS REMOVABLE COVERINGS 
GIBSON ELECTRIC CO., 775 GREENWICH 8T.., NEW YORK CITY. 


<= it CAL LAP i) CET ae ee Mfrs. of pure ASBESTOS products, Ne eee eae eggs 
THE ECLIPSE FRICTION CLUTCH Te OUALMEHS-SFENDE 06 40-428 am ST., N.Y. 
r PULLEY AND COUPLING ae oe 


Is now doing the heaviest work in the 


LARGEST ELECTRIC LIGHT PLANTS 


AND 


LARGEST ans eo IN THE WORLD. 





SEND FOR CATALOCUE. 


ECLIPSE WIND ENGINE COMPANY, Bi BALOMR Wis. 


General Eastern Office, 47 and 49 ___ General Eastern Office, 47 and 49 Liberty St, N.Yi 8t, N. Y: 





Send for catalogue to PURLTER MF. Cu., LiIM., SYKAUCUSE, N. Y. 
o  ERCE & THOMAS, 42 Cortlandt 8t., N. Y.; C. E. JACKSON, 35 S. Canal 8t., Chicago, Il: 8 L. HOLY 
0.; E. 


, 67 Sudbury St., "Boston, Mass. ; N. O. NELSON Mra. Co., St. Lou uis, JALDWELL & Co., 


Couto. Ky.: STRaNG & CLARK STEAM Haatine 0 Co., Omaha, Neb.; VaLK & MS aor Charleston, 8. C. 
cesses ssc eres essen 








of AMERICAN ELL ‘TELEPHONE ('0, 


95 MILK STREET BOSTON, MASS. 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7, 1876, No. 
174,468, and Jan. 30, 1877, No. 186,787. 


The transmission of Speech by all known forms 


% of Electric Speaking Telephones infringes the 
i am oe oe: right secured to this Company by the above 
Endorsed by Thomas A. Edison, Elihu Thomson, WN. S. Possons,|P@temts, and renders each individual user of tele- 


Edwin J. Houston, and scores of leading Electricians. phones not furnished by it or its licensees re- 
sponsible for such unlawful use, and all the con- 


sequences thereof, and liable to suit therefor. 





— = FOR SALE BY ALL JHWELERS. —o— 


Send for pamphlet ** Are You Posted to 


NON-MAGNETIC WATCH GO, 177-179 Broadway, N. Y. 


POW ELL’sS FF .. Aa MMMUR OO. | ne 
PATENT SIGHT FEED OIL CUPS ELECTRIC LIGHT THE HEINE SAFETY BOILER CO. 
ROBERT M. i 


FOR DYNAMOS. 
GLOBES Patent Safety Water-Tube Steam Boilers. 

of all kinds. Special styles to 
order, all colors. Batte  $o— Jars, 
ete. Colored Bulbs and Cone 
Shades. 

EMPIRE STATE FLINT GLASS WORKS 

P, Thili’s Sons & Oo., 104 to 112 Kent Ave., 

Corner cf Taylor St reet, Brooklyn, N. Y. 65 Oliver Street, Boston, 


THE OKONITE CO., 13 %35° NEW YORK, 


ano ort tubes ot ogemtngs to seourtng 
tion and dry steam lapted for all nds of water 
and fuel. Manufactured oank in the east and Send 
ustrated catalozue. 
INSULATED WIRES AND CABLES 
FOR AERIAL, SUBMARINE AND UNDERGROUND USE. 
TELEGRAPH, ELECTRIC LIGHT AND TELEPHONE WIRES 


for ill 
Branoues: Chica; ,38 and 40 La Salle st.; Omaha, Midland Elec- 





UIs 04} 018 pues osn 


L ‘esod.ind 38q3 107 
ONVNAC 403 Ajssoidxe opea oie sdnp eseqy, 


102 Nortb Main 8t., St. Louis, Mo., or 


d 





qno desy 0} 19}[g O11 B 


Steam Engines, 
THE BEST AND CHEAPEST. 
AVIHL V WAHL AAID 
= 
[10 @ 
qe 


Sight Feed Lubricators for 





Sole manufacturers 


pesn 109 sdng yseq pue 
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masonry Bt Heal tien ee in and Loca wares. tenmeeny = OKONTE 
THE wM. POWELL CO., Co.: Kansas City, Inter-State Electric Co.; Standard Electrical KO ] E TAPE 
Makers of every description of Brass Work Works, Cincinnati, '0.; Gaynor Electric Co., Luievil K. utp To f 0 
for Steam Fitters and Engine Builders, América, West Coast’ Telephone Co., Valparaiso, © tyaquil, make/ perfect 


Waterproot 
OHAS. A. CHEBVEB, President. WILLARD L. OANDEE Treasorer. Folate, 


Nos, 60, 62, 54 PLUM 8T., Cincinnati, 
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FH PHTTING ELI & Co. 


LARGEST Stock and VARIETY of ELECTRIC LIGHT and ELECTRIC RAILWAY Supplies 
of any House in the United States, 


THOMSON-HOUSTON AND isaveetiaan 


INCANDESCENT FITTINGS OF ALL KINDS. 


Get our prices. Series Outfits for 6 8-10 and 9 6-10 Ampere Current at greatly reduced prices. Our dealings in Silk and Cotton Lamp Cord are very 


heavy. Freight Rates adjusted in the interest of Western Buyers. Special Prices for Export. Write for Estimates. 


EF. EK. PETTINGELL & CO., 


167 Congress, 163 Franklin Streets, - BOSTON, MASS. U. S. A. 








D, A. DANGLER, Prest. J B, OROUSE V. P. Y: G. SMITH, Seo, and Treas, H A. TREMAINE Supt 


STANDARD CARBON CO., 


CLEVELAND, OHIO, U.S. A. 


Successors to the BOULTON, CLEVELAND & CRYSTAL CARBON COMPANIES, 
AND MANUFACTURERS OF THE ABOVE CELEBRATED BRANDS OF 


CARBON POINTS AND BATTERY MATERIAL. 


UNION HARDWARE CO., ee cites | aye erase 


TORRINGTON, CONN THE ELECTRICAL WORLD. 
, s “9 . 


WOODWORK FOR ELECTRICAL PURPOSES, || wips| THE PARKER-RUSSELL 
In all Foreign and Domestic Woods ; Push Button Shells, Bell Boxes 

Bases, Rosettes, etc. , etc 

ELECTRO-PLATING IN GOLD, SILVER, NICKEL AND BRASS. 

































Dp, for ci 
a onl" Electrical Supply O., Elgin, 


e Co., lilinow, 0. 3. A 
THE CURTIS 


Steam Pressure Regulator 
is found very useful when 
piece in the steam pipe 

etween the boiler an¢ 





DANGER PREVENTED. 


1 will remove and prevent Scale in any Steam Boiler, and 


TH Pine St, St Louis, Es. 
‘INVAWO9 “D4 2 ONINIW 








ul 
a 
ul 
= 
= cotire satisfaction. S cake b on in - Ta tesa engine in Electrical Plants. 
tJ thirty thousand mil By reducing the pressure, 
im IT WILL ALSO PREVENT CORROSION Dry Steam is given to the 
8 such as Groovinc, Prrtinc and Wastinc oF Iron, which engine at a perfectly uni 
= causes so many explosions. oa é cores re. Itisinuse 
A BOOK ON CARE 0 TLERS — id by the Edison Co. of New 
= Also om circular, with full particulars, on req York, and many other large D ET RO I 7 
” this card to your Engineer. ‘Very "few § Steam Users concerns using compound 
Be hoor - value of a well-informed Engineer. engines, both land and 
e G. W. LORD, 316 Union Street, Phila, Pa marine. RLEGTRIGAL WORKS 
a The Curtis Reg Regulator Co. 3 
Beverly St., Boston, MANUFACTURERS OF 7] 
ATORS |! NK ENHEIMER’S| ELECTRIC SUPPLIES, 
GLASS INCLUDING 
a. é Medical Batteries, Skeleton and Box No 
ae OIL CUPS Bells, Burglar Alarms, House An- 
ABSOLUTELY 5 nunciators, Fire-Alarm Boxes, The 
ae" SLIDE-TOP Pins and Brackets, No 
Ste cx 
FIRE, WATER and ACID PROOF. INDEX LEVER, INSULATHD = 


For Dynamos and other | Magnet, Telephone and Electrie Light Wire, 


For oe Se lae 


MADE FROM MODEL IN ANY SHAPE. GENERAL OFFICES AND FACTORY 2 
Has stood the severest tests. Can furnish the highest testimonials from the Cincinnati Brass Works DET 
largest manufacturers of electrical machinery in the world. Samples and Cinetanette > ROTT, MICH. 


estimates sent on application. Cheaper than any other reliable insulation. 
Tr. EF. HONTER & CO., 


The D.M. STEWARD Mfe. Co. 87 CHURCH 8T., NEW YORK, _ 


MANUFACTURERS’ AGENTS AND DEALERS IN 
CHATTANOOGA, TENN. Q 
We removed our entire plant, January 1, 1888, from Cincinnati to Chattanooga G E NE AL EL ECTR | CA L S UPPLI E Ss, 


where we have greatly increased facilities in all departments. CORRESPONDENCE SOLICITYD- 





THAGKARA MANUFACTURING COMPANY. 


MANUFACTURERS OF I 
ABS 


ELECTRIC, GAS AND COMBINATION FIXTURES, = 
1300 CHESTNUT ST. PHILADELPHIA, PA. | .- 





\. 








" 7 = . <r Pa ee Re PR Pg ke Me oe eek Me aie see ae ¥ 
4 ~ . Cyn ta ee ee PO Vee OR ee PE th? ly De Pak eel cea wk eater alt 

- . Pe Me we oes tl y . 

ara a btoaatolliens 


DecEMBER 20, 1888. THE ELECTRICAL WORLD. xxiii 


FISHER ELECTRIC RAILWAY SYSTEM, 


For STREET or SUBURBAN TRAFFIC, 


Embraces New and Valuable Improvements which are Absolutely Essential to Economic Operation 
and the Attainment of High Efficiency and Speed. 











7 


The Electrical 
Apparatus is re- 
markable for its 
durability, ex- 
treme simplicity 


We are pre- 
pared to con- 
“{ struct and fully 


> a ae 49 

sence of compli- gem 3-- | Railways in any 
cated mechan- agg age a eit te part of the coun- 
ism, all of which [= =: . -4ip—peeene—ee—ereeeeertt owe — Stat ra : 
_has been abun- F ——————— = a aa a fa try, employing 
dantly proven by ‘flee Aone ae a aa Conduit, surface 
over two years BI Pe Pe i i = . 

of actual service Paw a. i at: an a: or overhead con- 
under the most || _! ' (aa i eee duviors eekan 


exacting condi- 
tions and cir- 
cumstances. The 
system is readily |= 
applied to cars 1n 


use already. ee 


ma 


ee ie ees thoroughly tried 
. — =|and approved 
designs. 





See 


CORRESPOND ces, emai Taig gr rte oivea te 
DETROIT ELECTRICAL WOR Ke ea RCE StS 


Correr Wire FOR ELECTRICAL Purposes 
Drawn by the Hartman Steel Co., Limited. 
FULLER BROTHERS & CO., SELLING AGENTS, 
139 GREENWICH S&T., N. Y. 


THE BRUSH-SWAN ELECTRIC LIGHT COMPANY OF N. E. 


W. L. STRONG, President. A. D. JUILLIARD, Vice-President. GAYLORD McFALL, Secretary. R. W. ABORN, Treasurer. 
204-221 ELIZABETH STREET, NEW YORK. 


No other system is as economical In installation and Arc Lights of various sizes. 


maintenance. Arc and Incandescent Lights from one dynamo and circuit. 
The first machines made are still in daily operation. THE SYSTEM COMPRISES Incandescent Lights of various sizes from special dynamo for central 
No other Electrical Light Apparatus is as durable. station lighting. 

CosT OF PARATUS GREATLY REDUCED SURVEYS AND ESTIMATES BY EXPERTS. 


JOHN POST, JR., & CO., 
MECHANICAL ENCINEERS, 














A NEW “CORLISS” ENGINE 
FOR ELECTRIC LIGHT Pvnroses. 


THE “FISHKILL” CORLISS ENGINE, 


AGENTS FOR THE 
Combining a Maximum of Ecenomy, Efficiency and Durability. 


IDE AND ROLLINS ENGINES. | FISHKILL LANDING MACHINE CO., Fishkill-on-Hudson, N. Y. 


Complete Steam Plants furnished at short notice. mASON BUILDING, BOSTON. NEW OATALOGUES READY, ESTIMATES. FREELY FURNISHED, 






















LT 


THE COMPOSITE CELL CO.., 


Factory,147& 149 Greenpoint Ave.,Brooklyn, N.Y. 


LESTER M. CLARK, President. D, C. HOOD, General Manager. 


The Cells are made of an entirely NEW and INDESTRUCTIBLE MATERIAL. A PERFECT NON-CONDUCTOR of ELECTRICIT 
ABSOLUTELY IMPERVIOUS to all ACIDS used in Batteries. They are inferior to none, and are the CHEAPEST UELL now in the mek ¥ anep 
have been THOROUGHLY TESTED by EXPERTS, as well as by some of the leading ELECTRICAL COMPANIES of the country, who *have found 


them PERFECTLY SATISFACTOR This company now is prepared to BOOK ORDERS for all sizes, and will guaran 
every respect. Sample Cells will be furnished on application to ee r ws — 7 aS qeprestnten 3B 


D. OC. HOOD, csnzrat manacer, 
385 BROADWAY, . ° . ° . NEW YORK OITY, 
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‘ RUBBER BELTING, PACKING, HOSE) Gaaeeomee 
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THE JULIEN ELECTRIC GO, Store%usssiery, 's,.tie" o™ 
THE JULIEN ELECTRIC TRACTION 60, ‘Sfsgue sivas” 


OFFICES: 120 BROADWAY, NEW YORK. 


The Edison Machine Works, 


SCHENECTADY, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT. 


JAMES EF. KELLY, General Sales Agent, 19 Dey St., N. Y. 








OLDEST AND scales MANUFACTURERS IN THE U. 8, OF WHITE LINES ‘ON BLUE te ph 


VULCANIZED RUBBER 


FOR MECHANICAL PURPOSES. 


MACHINE BELTING 


With Smooth Metallic Rubber Surface for use on Dynamos 
and Swift Running Machinery. 


SUPERIOR RUBBER HOSE. 





SEND FOR { THOS H MCCOLLIN G35ARCH ST 
at ae PHILADELPHIA . PA: 





FABRICS) (hit matey Chia 


THE H. M. - LOUD & SONS LI LUMBER CO. 
a and Telephone Cross- Arms, 
ar Poles. Posts and Ties. 
Large supply of dry cross-arm lumber kept in 
tock. - Orders filled promptly. 






































— ee & 6 kj C Y = | Officeand Mills at »scoda, Mich.; Exclu. 
Selling A G. A. ; Weste 
2OE NB SEV E I Dep Frees ~ New York Belting acking Co, 15 ESET ON LY. | Set Atte ec tam cave Oloos 
asi each tteatscttcae tance ee iiicmtipasiitienenstmeniviiiiieshiiieniaaas iiss aeiiisenitbipitiaitatatiteaninmmeincinenmnanpaainnneeteet me atbipaaga Co , 315 Wabash Ave., Chicago. 
8 DROP. a tetera neon SSE : 
ew GRAVITY ANNUNCIATOR= : Bi Tlgaph_od Bho, Suplin 
fs Medical Batteries, Inventors’ Medels, Experimental 
= aan vor E. ere of uo 
2 > In Black Walnut, Ash and Cherry Cases. . | Tis important to us that you mention this paper. 
ea = ° 
: > LIST PRICES. 5 2 
z : F : “ : Drop, % in. Nickel Plated Gongs, 7 aes ao , s MODEL ana g_SéidforCircwars. 
: : c¢ a z 
2 x i B 8 . : Ss *« = 66 66 «6 9.50 5 z = XPERIMENTA aan 
. & 2 Es SS =e = ” 11.50 ® é WORK Sriciaity, Becotion tis Paper. 
= qm 3 <a BEST IN THE MARKET FOR THE PRICE. 3 f ; 
> a z ty, > LIBERAL DISCOUNT TO THE TRADE. — Samples Sent on Approval. © ar 
o n ~ 
Bema S "2 /Telegraph and Electrical Supplies, 
a a and FE 5S | Medical Batteries, Inventors’ Models, Experimental 
bod > 2 ° © | Work, and fine brass castings: Send for catalogue 
Bane J a e +, E. JONES & BRO., Cincinnati, O 
\ i 2 oO ek HTH 3 = 3 wh = It is important to us that you mention this paper 
Cut about 1-7 size. An mo Cut about 1- eels CINCINNATI, OHIO, U.S.A. Cut 1-3 size. “_ 


No. 15 CORTLANDT ST., NEW XO FOR ELECTRICAL PURPOSES. 
BALL HIGH-SPEED. AUTOMATIC™ CUT-OFF ENGINES, zis =e |a nn anontmaee BES, RUG Ata UR ROSE Sin, mace 
WAINWRIGHT COPPER CORRUGATED TUBE FEED-WATER HEATERS. |ORLLULOLID NOVELTY CO., 


Steam Boilers, any style of Steel or Iro 313 and 315 BROADWAY, NEW YORK. 


THE HAZELTON BOILER COMPANY 


SOLE PROPRIETORS 


OF THAT TYPE OF WATER-TUBE BOILER 
FREQUENTLY CALLED 





















v AT WORK STANDARD 

«aa! THE PORCUPINE | "= 

25 TO 500 

PRINCIPAL 

BOILER. H. P., 
INDUSTRIES. INCLUSIVE. 

PATENTED IN THE UNITED STATES AND FOREIGN 
waaay COUNTRIES. rN 









GENERAL OFFICE: 
No. 716 BAST THIRTEENTH ST. 
(WORKS: Nos. 716 to 732 EAST THIRTEENTH STREET), 


N EK W YORK; U. SB. Ac 


THE LARGEST VOLUME OF VERY DRY STEAM, WITH LEAST CONSUMP.- 
TION OF FUEL. ADMIRABLY ADAPTED TO THE USE OF ANY REFUSE 
COMBUSTIBLE MATTER. 


ABSOLUTELY SAFE under | LIGHT IN WEIGHT. 
Unusually High Pressures. | VERY DURABLE. 


NO BRICK CHIMNEYS REQUIRED. ACCESSIBLE IN EVERY PART FOR IN: 
TERIOR AND EXTERIOR EXAMINATION AND CLEANING. EASILY RE- 


Standard 215 Horse-Power § Stationary Boller, with- PAIRED. | 
-half of Brickwork, Smoke- El i = 
Cree Eick semared. SS evation of Standard pats Bowe: -Power Station 


THIS COMPANY (IS PREPARED TO FURNISH PLANTS OF BOILERS OF ANY DESIRED CAPACITY. CATOLOGUES 


GIVING FULL INFORMATION SENT FREE ON APPLICATION. CORRESPONDENCE SOLICITED. 


BY LIGHT: N L 
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Mella Electr 


| MANUFACTURERS OF 


Incandescent 
Electric 


Lamps. | 


New York Office, 22 Cortlandt St., Cooke & Co., Managers. ® 


Branch Office, MARKLE ENGINEERING CO., Detroit, Mich. 
Branch Office, 77 Haverhill Street, Boston, Mass. GEO. F. HOLT, Manager. 


LIDGERWOOD SUPERIOR BOILERS. 


ALSO IMPROVED HOISTING ENGINES. 
Specially Adapted for General 


BUILDING & ELECTRICAL PLANTS, 


Contractors, Bridge Building, Pile Driving, 


Can he Capped to Fit any Lamp Socket. 


With its recently improved facilities, this Company is 
now able to meet fully the demands of the trade. It is 
prepared to make Lamps for all systems, under the fol- 
lowing special claims: 

Unsurpassed Brilliancy. 
Great Strength of Filament and Long Life. 


Undiminished Candle Power while in Use 
and the Highest Efficiency. 


ADDRESS: 
Dock Building, Excavating, Etc 
300 Styles and Sizes. Over 5,000 in Use. S. K. BAYLEY, Manager, 


{3 Doane Street, - - Poston, Mass. rr 


Reliance Safety Water Columns. 





Lidgerwood Mfg. Co,, 


96 LIBERTY STREET, N. Y. a a 
195 Friend Street, Boston, Mass. IMPROVED LOCOMOTIVE BOILER. 


HALLS DYNAMO OILERS. 


HALL’S SIGHT FEED OILERS. 
HALL’S SIGHT FEED LUBRICATORS. 
HALL’S SHAFTING OIL CUPS. 
HALL’S SHAFTING GREASE CUPS. 
HALL’S ENGINE GREASE CUPS. 
HALL’S OILING DEVICE FOR CRANK- 
PINS, CROSS-HEADS, ETC. 
First-Class CGoods at Low Prices. 


JOHN s&s. HALL, 
40 CORTLANDT ST. NEW YORK. 
Write for Price-List D. 





These safeguards obviate all trouble from too 
much and too little water, and insure greater 
watchfulness on the part of the boiler attendants. 
They also insure au even gauge of water and the 
must economical results. No electric light plant 
ean afford to run without them, asthe protection 
afforded is entirely out of proportion to the cost. 
Every columa warrau Send for illustrated 
price list. For sale by dealers and boiler mak- 
ers every where. 


RELIANGE GAUGE COMPANY, 


SOLE MANUFACTURERS, 
936 Sheriff Street, Cleveland, O. 





mm ee Bh eee a Birictly 2 diet. olin work; reasonable fees; electrical cases a 
specialty. Consultation or advice by mail Free. 
JOHNSTON’S PATENT AGENCY, 
Se eee aa 





195 Potter Building, New York. 


THE DAFT LECT UT COMPANY. 


Offices: 115 BROADWAY, NEW YORK. Factory: JERSEY CITY, N. J. 


Is now manufacturing the Daft self-regulating motor from 1-4 to 50 horse-power FOR ALL CIRCUITS, arc or in- 
candescent, with all the necessary appliances for proper distribution from central light or power stations. The motors 
ot this Company are in each case guaranteed to deliver the FULL-RATED POWER, WITHOUT ANY RESERVATIONS 


WHATEVER, and on circuits of constant potential the regulation is equal to that of any high-class power in the 
market. To cite a fair case, the 3A machine, 6 H. P., varies less than 1.5 per cent. from free speed to full load. 


This Company is also prepared to promptly EQUIP STREET or other ROADS with ELECTRIC MOTORS, SUBTER- 
RANEAN CONDUITS, OVERHEAD CONDUCTORS or ANY OTHER FORM of CONDUCTIVE SYSTEM which local 
conditions may demand. 


FOR STREET RAILWAY PROPULSION THE DAFT SYSTEM POSSESSES THE FOLLOWING NAMED ADVANTAGES 


UNOBTRUSIVENESS OF THE ELECTRIC MACHINERY. 

It is entirely beneath the car-floor and the ets gear on each platform 
requires less space for its operation than the hand-brake ; besides permitting 
the driver to be always in front without recourse to a turn-table at every 
reversal of direction. 


Wl NO DISTURBANCE TO BALANCE OF CAR OR RESILIENCE OF 
SPRINGS. 














Car-Builders have reached the yr seenh excellence in these respects only 
by long and tedious experience, and the Daft System requires no change of 
existing methods, as the motive machinery is absolutely independent of the 
body of the car and sustained entirely by the axles. 


NO BELTS, SPROCKET-WHEELS AND CHAINS OR OTHER OBJEC- 
TIONABLE MECHANICAL DEVICES USED. 

The meiainelll position of the motor-shaft withrespect to the car-exles 
permits the use of the only trustworthy means, under the circumstances, oi 
transmitting rotary motion, viz.: 

ACCURATELY CUT AND PERFECTLY FITTING STEEL GEARING, 
which is alone employed. 


FREEDOM FROM NOISE, JAR AND MAGNETIZATION OF WATCHES. 
The remoteness of the motive machinery from the er ie. its natn 

insulated electrically and acoustically by india-rubber lamina 

its connectiou with the car-axles, and its being covered by a Taeagwetlo, Shield 

renders the Daft System of Street-Railway — peculiarly free from 





DAFT SELF-REGULATING MOTOR. 


FOR FULL PARTICULARS AND ESTIMATES ADDRESS THE NEW YORK OFFICE, 
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BELL L HANGERS’ HAND-| BOOK, 


=== BY F. B. BADT: 
106 Paces, 97 Illustrations Flexible Cloth Binding, Tvpe Page 5 I- 2 x 3 inches. Price, One Dollar. 


> Just the Book for those engaged in Selling, Installing or Handling Electric Batteries, Electric Bells, Elevator, House ¥ cn hail, Burglar 
or Fire Alarms, Electric Gas Lighting Apparatus, Electric Heat Regulating Apparatus, etc., 


= THE ONLY BOOK OF THE BIND PUBLISHED. 
FIRST EDITION TWENTY-FIVE HUNDRED COPIES. SENT, POSTAGE FREE, ON RECEIPT OF PRICE. 


WESTERN ELECTRIC COMPANY, 227 South Clinton St, Chicago. 


70-76 TRINITY PLACE, NEW YORE. 


THE CELEBRATED | 4 eo . RESIST THE 


P. & B. cae STRONG Acs 


ELECTRICAL COMPOUNDS, © ™,suaxann Palen oo, aan 


The Eteptrioal Supply Company, Chicage, and T. F. Hunter & Co., 37 New Ohurch St, N. Y., have the P. & B. Electrical ee 
always on sale. The Electrical Supply Company, East and West, are the sole manufacturers of the P. &. B.* 


BENTLEY-ANIGHT BLUTRIC HALLWAY COMPANY 


CONSTRUCTORS AND CONTRACTORS. 


ELECTRIC RAILWAYS, POWER PLANTS, DYNAMOS AND MOTORS FOR ALL PURPOSES. 


Offices and Shops, 25 and 27 Tenth Av. Branch Office, 115 mididieinia, 
= . NEW YORK, = 


OWNERS, BY PATENT, OF 


THE ONLY PRACTICABLE SYSTEM of OPERATING ELECTRIC RAILWAYS by means of CONDUCTORS contained in SUB-SURFACE CONDUITS. 
LY The Electrical / \WOOKS Fasc ras act tes tome 
Construction Co. DUGG Fv. J. sonst0n, Pubisher, 16177 Potter Building, ¥. 
MODEL AND EXPERIMENTAL WORK A SAAT f “CAMERON STEAM PUMP. 


GOULD & EBERHARDT, a SIMPLE. COMPACT. 
! DURABLE. 
NEWARK, N. J. 4 

NO OUTSIDE VALVE GE . 
NEW wane ON NAN. SECOND-HAND Tam4- = . ie AR 
. 16 in., 22 in., 26 o. Shapers. open-die Bolt Cutter. A barg: i : = ADAPTED FOR ALL PURPOSES, 
36 in 60 in. Eberh one Auto. Gear Cutters. 184 solid-die Bolt Cutter. A bar i e , 
30 in 36 in. Kberhardt’s Patent D rill Pr Presses. | One Double mack Gea > iisieting Banine Bargain. 


. by 6 ft. Eo gine » Lathes — st a pres {S08 ud) Drill. ay = a For illustrated catalogue address 


eae The A.S. Cameron Steam Pump Works, 


by 
may ie Engine tain G.& a Telet Drill Grinder (Good as new.) 
Foot of East 23d St., New , ee SEN. 


ssfrumeaamee 
a, ENGINES RICE AUTOMATIC ENGINE. 


12 in 
25 io., 
25 in., 
12 in 
15 in 
22 by 
Nos 

12 in 





* 
+ Unrivalied for Strength, Dura- THE MODEL 


BES vsmiroxorcomeuere |Electric Lighting Engine, 
THE LANE & BIODLEY CO. 265 t0275 water sr, | SELF CONTAINED. 
REDDING ELECTRICAL COMPANY, S a 


48 Hanover St, ar Mass., 


I> A Bucric Watciman’s Tine Revistas 


7) anne 
And other Electrical S -ecialties. 


GF) @ u IMPROVED HOUSE ANNUNCIATORS. *' 


Fancy Metal Push Buttons, 
‘Electric Gas Lighting Apparatus. 


a fiv: SSS er 
Dost nteciensetites Agents Wanted. Sed for Noo Niwstratet Ontaeow,! THE JOHN T NOYE MFQ.CO., BUFFALO, N.Y. 
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PAT. ELECTRIC ‘DOOR vet scape 
SHMPLE: 1M CONSTRUCTION. 
POSITIVE IN OPERATION. 
VERY STRONG. | 


And. the Most Oompact ever mai, 


ee. 


Mortise or Rim. For Right or s 
Left Hand er, — 

Sian A ty wie, 25 Im deo, 2 ah tele. 

Size C—2 by ed 1 in. eae striking 


full, 
Size E—2 by 2% in., % in.: eth 84: 


. EDWARDS & 60. 


weurth Avs & 14m St., New York, 
MANUFACTURING ELECTRICIANS 


The Schuyler Electric ‘bo. 


THe ELECTRICAL ‘Wo RLD. 


ser eae Ca inelad eee 


. a i‘ Si ee ead 
o: ne > ae eat 
Oe | 


if Rassias,” Shak ot Cia ESL TON Ame Te 
re ws, a he 


ee 
Hi 


FR MAP ER EN EI Te” TORN ER AICTE 
SARTO ea ees BES OR eentas ae Gist 
OST Rants setae ane AS : 


; | | 5 


WATERHOUSE 
: ) BRUSH USH REGULATION, 


Vattés the E. M. F. from the i ribetees directly 


_ the Resistance on the Lamp Line, 








YAMO MACHINES ae INCANDESCENT LAMPS coo weou, sala tiain Oe! 





This System has the most perfect AUTOMATIC REQU- 
LATOR on.the Market. 
WRITE FOR ILLUSTRATED CIRCULARS AND ESTIMA 


THE SCHUYLER ELECTRIC CO. 
MIDDLETOWN, CONN. 


g. bss STOCKLY, President. = F. POTTER j peeare N, S. POSSONS, Supt. 


J. TRACY, Vice-President. W. J. POSSONS, Asst. 


THE BRUSH ELECTRIC U0. 


The Sole Manufacturers, under all the Patents of Charlies F, Brush for Electric 
Lighting, Storage Batteries, Carbons, Electro-Plating 
Machines, Electric Motors, Etc. 


spi, faiag ayy, ahi 


NAGHINES FOR ARC LIGHTING, | 


Giving lights of 1,200, 2,000, 8,000, 4,000 and up to 100,000 candle-power. Our No. 8 machine 
gives 65 lights of 2,000 candle-power with about 45 horse-power. 


MACHINES FOR INCANDESCENCE LIGHTING 


Adapted for use with Swan Incandescence Lamps. These machines are autornatic; and do not re 


-quire the use of any switches cr resistances outside of the machine to,govern the current. Will run 


any cumber of lamps, from one up to the full capacity of the machine, without change of speed and 
without the use of any apparatus outside of the machine. 


‘CARBONS FOR ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon 
tactory in the world, and our prices are very low. 


ELECTRIC ‘MOTORS. 


Weare now manufacturing the Brush Automatic Electric ui bniten tind are fili- 
ing orders for all sizes, from one up to forty horse-power. These motors ure 


adapted for use on the regular are lighting circuits, and are the most sensitively 


Cover mee dey Pee ee Ovee 4,080 &- p. G@lready in use. . 


THE BRUSH ELECTRIC COMPANY: ‘ps ONLY PERFECT auToMarie REGULATION MACHINE IN THE woRLD 


CLEVELAND. OHIO, UD. =. A. 
Parties in the Hantern Rtates oan address 


WM *. SWIFT, Secretary, 36 Union Savaie, New York, 


GOLD MEDAL, TWO SILVER ros. | 


The Perfection in Regulation attained by vats 
Enables us to Furnish 8 f 


THE ss ARC LIGHT IN THE 
- THE WATERHOUSE ELECTRIC ELECTRIC AND. MFG. 00, ‘ 





Send for Catalogue. .HARTFORD, conn, 
GEORGE D. dh coganes W. HOCHHAUSEN, 


=e H a Suvt. aud Bicctrician. 


ExcelsiorElectricCGo 


OFFICE: {15 BROADWAY, Room.50, NEW YORK. 
FACTORY: 196 to 216 WILLOUGHBY §8T.. BROOKLYN, N. ¥ 
Western Manager, F. W. Horne. if East Adams St., Chicages, 





d0 T1GVdVO (THOM THs WI MASS LINO FHL: 


“SOLE OWNERS OF ALL THE i] ‘PATENTS AND 


MPROVEMENTS OF WM. HOCHHAUSEN. 
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Taso MNOUID TMV TH NO SUEDE ANTOSTC 
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Our Machine crt ihe toma power 
‘a G hes no &qual inessa, 
6 _- 


vires no attention. 
Our Lamps are ia fect in action as well »s ornymental, 
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; CLOSE REGULATION 
* §MALL SPACE REQUIRED es 


















x Os 5 


i THE ARMINGTON & SIMS” ENGINE CO., 
3 PROVIDENCE, R. I. 


Wheeler Reflectors 


ARC and INCANDESCENT. 
Silver Plated Mirror Reflectors adapted 
to every System. 
Unapproachable in Power, Always as Good as New. 
Ajse White Enamel Shades, Seamless and Matchless. 


“WHEELER REFLECTOR C0, 
88 LAKE S?., CHICAGO, 24 WASHINGTON ST., BOSTON. 
25 AND 27 NORTH THIRTEENTH ST., PHILADELPHIA. 


AMERICAN PATENT JOINT 


Leather Link Belting, 
SPECIALLY ADAPTED TO DYNAMOS. 


AMERICAN LEATHER LINK BELT COMPANY, 


Office, 72 Oli? St., Factory, 46 and 48 Ferry &t., 
Naw TOR=. 


BRANCHES : a4 oe SRAL St., BosTon ; 46 So. Canar Sr., Carcago; 
NORTH x teh Sr., PHILADELPHIA, Pa, 


McINTOSH, SEYMOUR & CO., 


AUBURN, N. Y. 
AUTOMATIC CUT-OFF 


AND 


COMPOUND ENGINES 


FOR ELECTRIC LIGHTING. 
NEW AND IMPORTANT IMPROVEMENTS. 





- General Offices 708 ee .v chine 
Branch Ofloee +{ Gercgo, 130 Bast Medison St, PE Degealart; X'pr : 


MANUFACTURERS OF 


The Waring An‘i-Induction and Bunched Cables ‘ 


For ail Blectrical Uses, Underground and Aerial. 
WEATHERPROOF LINE WIBE, W. A. 0, FIRE AND WATER PROOF 
WIRE UNDERWRITERS’, ANNUNCIATOR, AND OFFICE WIRE, 
Light Leaded Cables for House Use. 
“STX YEARS OF UNIFORM SUCCESS.” 


Bole Proprietors of che MALLEABLE ONE-PIECE eS OLIP. 


“DIGKERMAN, ADAMS -& 4 00, 


Nos. 612-620 Atlantic Avenue, Boston, 
Electric Light * Power Gontractors. 


to 


ELESTRIG LIGHT, POWER AND RAILWAY SUPPLIES. 


» 
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as SEND vor CATALOGUE AND PRIOR LISs®, 


Brotherhood Three-Cylindar Hih hd a 


ew adapted for ae bss he Light Plants. 










7 oF ee. PA. 
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SIZES UP TO 


in ence tron Work. 36 FT. DIA. BY 10 FT. FACE. 








